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ABSTRACT

Title of Dissertation: A Recommended Decision Analysis Process for the Wider

Caribbean Initiative for Ship-Generated Waste (WCISW)

Degree:

M.Sc.

It may be easier to summarise what this dissertation is not about as a means of
assisting the reader in focusing on what this dissertation is all about. It is not a

dissertation on environmental concerns and of the need to act in sustainable ways. It

is not about ports in the Developing Countries of Wider Caribbean Region
(DCWCR) or of their need to secure reception facilities. Nor is this dissertation a

subject on the MARPOL 73/78 Convention. However, all of these issues are a part of

this dissertation and they have contributed to the reﬁnement of this research effort.

Essentially, this dissertation is about choices, and of assisting those in positions of
making decisions, to make practical and sustainable choices. This dissertation is

about an approach that can be adapted to assist this process of decision making.

The WCISW project currently undertaken by the International Maritime Organisation
(IMO) faces a difficult task of identifying the most appropriate locations to serve as
hub ports for reception of MARPOL Armex I, II, and V type wastes. A large number

of important considerations must be evaluated and considered with respect to the
enviromnent, vessel trafﬁc, national legal systems and geographic locations of the

ports that concern the twenty two different nations. These considerations aside,

political sensitivities demand a method of selection that is open, transparent and
allows the views of those representing diverse interests and port locations to fairly

inﬂuence the ultimate decision. If these diverse interest cannot be made to feel that

their voices have been heard and considered, then the outcome of the project may be

to lose the WCR co-operative spirit that will be necessary for a hub port concept to

be effective. For this reason a methodology has been applied to the decision process

of this project that has a capability to simultaneously involve any number of interest

groups, any number of selection considerations, and any number of selection options.
Not wishing to duplicate the same issues of the current project managers, additional
concerns were identified for evaluation, based on lectures delivered over the course

of the study at this university. Categories were devised, the issues were subjectively

prioritised, justiﬁed and a weighted value applied to each. Following this, the data
was entered into an Excel spreadsheet programme developed to handle the matrix of

options, selection considerations and interest group perspectives. Based upon limited

data, the subjective evaluation of the various considerations were made in order to
present as realistic a scenario as possible.

It is hoped that the process applied in this approach would demonstrate the range of

applications possible, the range of interest groups that can be involved in the process
and the objectivity and reliability of the eventual results.
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CHAPTER 1

The Importance of the WCISW Project

1.] Introduction
The Wider Caribbean Region (WCR), as deﬁned by the United Nations Environment
Prograrru'ne’s(UNEP) Convention for the Protection and Development of the Marine

Environment, includes the Gulf of Mexico, the Caribbean Sea, areas of the Atlantic
Ocean adjacent thereto and within 200 nautical miles of the Atlantic coasts of all the

nations south of 30 degrees north latitude and north of the French Guyana-Brazil

border.‘ The region encompasses an area of approximately four'(4) million square

kilometres and contains an approximate volume of 9.6 million cubic kilometres of
water (UNEP 1987).

The major ﬂow of surface water is from south-east to north-west. The land masses

are continuous along its southern, westem and northern borders and are comprised of
islands in the eastern areas. The WCR includes twelve (12) continental countries,

fourteen (14) island nations and seven (7) dependent territories} Not only is there
great variance in scale and economic growth rates, but in ethnicity, culture and socio
political systems as well.

Aﬁer centuries of colonial rule, a system of mono-crop agriculture and military use,
much of the region i.e. its land stuface and coastal marine enviromnents, were left

severely damaged. Today, the region is experiencing further stresses in the form of

growing populations, expanding tourism, poor to non-existent waste disposal
methods, industrial activities, oil tanker discharges, deforestation, erosion and

overﬁshing.
In 1990 a Regional Workshop for the Wider Caribbean on Oil Spill Preparedness and

Response and Special Area Status under Annex V of MARPOL 73/78 was held in

Caracas Venezuela, which after much deliberation concluded that the threat to the
Wider Caribbean Sea from garbage solely, was significant enough to seek the

protection of the region under the “Special Area" provision of MARPOL 73/78.
Accordingly, a resolution was drafted and submitted to IMO's Marine Environment
Protection Committee in July 1991. Consequently, the WCR was designated a

“Special Area" under Annex V.

As deﬁned by Armex V of MARPOL 73/78, “Special area means a sea area where

for recognised technical reasons

in relation to its oceanographic and ecological

condition and to the particular character of the trafﬁc the adoption of special
mandatory methods for the prevention of sea pollution by garbage is required.”
Under the terms of Annex V relating to “Special Areas”, ships of all sizes are

prohibited from the discharge of all waste materials except food waste, which may be
discharged 12 nautical miles ﬁ'om the nearest land. The “Special Area” designation

for the Wider Caribbean entered into force on April, 1993. Once a nation ratiﬁes

MARPOL Annex V, then it must implement its provisions. Implementation involves:
a. Reducing and eliminating at sea garbage disposal;

b. Upgrading port and terminal facilities to better handle vessel debris;
c. Enhancing land based solid waste management;

According to (IMO News no. 2) 1996 data, ninety-eight (98) nations have ratiﬁed

MARPOL 73/78 only, eighty-ﬁve (85) nations have ratiﬁed Annex V, but 95 nations

have not ratiﬁed the Convention. The existing situation reveals that while most

developed countries have ratiﬁed MARPOL 73/78, ratiﬁcation by Developing

Countries in the Wlder Caribbean Region (DCWCR) has still to be improved.

Based on data contained within the Project Document 1994 on the Wider Caribbean
Initiative for Ship-Generated Waste, among the twenty-two (22) DCWCR, only 9

countries have ratiﬁed the mandatory annexes and six (6) have ratiﬁed Annex V.’

Among the twenty-nine (29) countries of the WCR only fourteen (14) have ratiﬁed
the mandatory annexes, and only twelve ( l2) have ratiﬁed Annex V.

Two reasons have been suggested for this unequal trend regarding ratiﬁcation. The

ﬁrst has to do with the somewhat rigid and oﬁen times expensive requirements under

MARPOL 73/78, e.g. that of providing adequate port reception facilities for
receiving ship-generated waste. The second revolves around the need to implement

national legislation, both primary and secondary, to enable the enforcement of the

Convention. For DCWCR in particular, these burdens become more onerous when

associated with a fundamental lack of resident technical expertise to assist in the

process of implementation of associated legislative initiatives, and enforcement
activities.‘

In an attempt to assist DCWCR to overcome these difﬁculties the international

community, speciﬁcally the International Maritime Organisation (IMO) has launched
a U.S.$5.5 million project, entitled the Wider Caribbean Initiative for Ship-Generated
Waste (WCISW). Financial support for this project will come from the Global

Environmental Facility, under the supervision of the World Bank.

Looking at the task with a holistic perspective, the project researchers concluded that

providing the necessary means for minimisation, reception and treatment of ship
generated waste according to Annex V was solely impractical since the amount of

waste generated on la.nd in these countries greatly exceeded that of ship-generated

waste. Consequently, it was decided that efforts to deal with ship-generated waste

would only be practical if such was integrated within the local waste management
systems. In addition, project researchers are also aiming at obtaining complete

ratiﬁcation and implementation of MARPOL 73/78 by these countries of the region.
Such would enable them to deal with all types of waste as listed in MARPOL 73/78.

Essentially, the Wider Caribbean Initiative on Ship-Generated Waste (WCISW) is a

project developed in response to the concerns highlighted at the Regional Workshop
held in Venezuela in 1990 that seeks to obtain the ratiﬁcation and implementation of
the MARPOL 73/78 Convention, speciﬁcally Annex I, II and V by as many

developing countries of the Wider Caribbean Region as possible by tying the promise

of ﬁnancial assistance in the provision of Reception Facilities to those states willing

to become members of MARPOL 73/78.

The strategy as deﬁned by the project document has two (2) identiﬁable phases.

The objective of the First Phase (3 yrs.) is to provide the basis for ratiﬁcation and
implementation of MARPOL 73/78 by providing:
at.Information on legal, technical and institutional measures needed on a regional

and national basis to implement MARPOL 73/78; and,

b. A forum for considering options for reaching a regional consensus on the actions
to be takcn.5

Assuming that the members of the DCWCR do decide to ratify and implement

MARPOL 73/78 based on this project's output, the Second Phase would be initiated.

In the Second Phase the objective would be to provide investments in port reception
facilities, waste management inﬁastructure and international uaining programs,

which would contribute to the longer term goals of ending the discharge of ALL
ship-generated waste into international and territorial waters of the Caribbean Sea.

The objective of this research is to identify a mechanism whereby those countries
that would be most suitable to receive reception facilities can be fairly evaluated and

selected. Given that there are twenty-two (22) countries that comprise the DCWCR.

each with varying degrees of strengths and weaknesses regarding their legal,
technical and institutional inﬁ'astructure, it would not be practical to provide each

with comprehensive reception facilities. In addition, the shipping proﬁle varies

among these countries. The idea of the WCISW project therefore. is to create
regional hubs for the reception of Annex I, II and V wastes that would at the same

time complement and enhance the existing system of municipal waste treatment.

1.2 This Project is Important to the Region for the following Reasons
1. It provides the Region with the basis for obtaining the ratiﬁcation and

implementation of MARPOL 73/78 and thereby participating in the beneﬁts that

such membership brings with it, as well as the more practical beneﬁts of providing
safer ships and cleaner oceans.
2. It seeks to provide the Region with Reception Facilities in combating the effects

that ship generated wastes have on the marine environment.

3. It offers an opportunity to the developing countries of the WCR to proactively

participate in the development of maritime conventions as opposed to traditionally
being indirectly affected by them.

4. It provides the basis for achieving greater sustainable integration for the peoples of

the WCR. The creation of hub ports for the reception of ship-generated wastes is a
step towards providing many culturally diverse peoples with a common focus and
objective, i.e. protecting the marine environment for the sustainable use of the
region.

5. It provides a window of opportunity in which other related issues associated with

sustainable development could be explored for the ultimate beneﬁt of the region

e.g. the need to invest in recycling and reprocessing of wastes, the value of

conducting Environmental Impact Assessment (EIA) prior to initiating certain
developmental projects or the value that wetland areas hold for countries/regions.

1.3 The Rationale for this Dissertation

l. The intent is to apply a theoretical approach to a project currently being
undertaken by the HMO.The WCISW project is seeking to objectively identify those

ports of the DCWCR that are in the best position vis-a-vis their neighbours to serve
as hub ports for the receipt of Annex I, II, and V wastes. Since resources are finite,

such must be allocated to those areas from which maximum beneﬁt can be derived.

This dissertation seeks therefore to explore an approach devoid of outside inﬂuences
such as partisan or political considerations that would identify. those countries/ports

that would best serve as hub ports with the least impact on the surrounding

environment, based on their suitability given their present resources and
infrastructure.

2. If the various participants in this project, e.g. World Bank officials, IMO

consultants, governments of the various countries involved, as well as the numerous
port authorities, are all able to appreciate how such an approach, independent of

external inﬂuences was able to objectively and rationally select those ports best
suited to act as hub ports for the region (given the limited resources available), there

will not only be greater support and consensus for the ﬁnal decision and for the goals

of the project, but the negative human feelings of distrust and jealously that can
evoke attitudes of non co-operation and intractability should be reduced to a

It should be noted however that this approach, though it received the subjective
rationale of this author, is in fact an approach that caters to and recognises the value

of inputs from a diverse cross-section of equally concerned parties. It is in this ability

to bring together the concerns and priorities of various groupings that the approach
derives its greatest strength. When those concerns and priorities are collectively fed

into the matrix the individual subjective appraisals are subordinated and what

emerges is a ﬁnal product, which is the result of the (subjective) priorities accorded
by the participants.
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CHAPTER [1

Annex I - The Considerations
2.1

Background

The objective of this dissertation therefore is to apply a method for identifying the

ports in the Developing Countries of the Wider Caribbean Region (DCWCR) which
are best suited to become hub ports for the region with regard to providing reception
facilities for the receipt. treatment and disposal of ship generated waste i.e. primarily

those related to Annex I, II and V of MARPOL.

The strategy that is being employed herein to undertake such a determination
requires the formulation of three (3) matrices each based on the particular Annex.
Each matrix has been constructed around a set of questions or concerns that will in

turn be evaluated one against the other and a weighted value assigned. The purpose
of doing this is to determine objectively which of the twenty-two (22) plus ports
involved in the Wider Caribbean Initiative for Ship generated Waste (WCISW) are

best suited to receive international ﬁnancial assistance for the provision of adequate
and appropriate reception facilities, thus enabling these ports to become hub ports

serving the Wider Caribbean Region (WCR).

The questions or concerns that will form part of each matrix originate in part from
two (2) sources. First, data was obtained ﬁ'om draft reports on the countries involved,

prepared by consultants engaged in the WCISW project. These reports assessed the

countries individually inter alia with regard to their existing legal framework, the

adequacy of existing waste management systems to handle MARPOL 73/78 waste
and an overview of the economy and ship traffic. Second. the writer in consultation

with his supervisor sought to identify additional areas of concern that may raise

questions of equal importance in the determination of hub ports for the DCWCK

It is to be noted that answers regarding certain questions are unavailable and as such

a weighted value cannot be assigned. This is because these questions reflect the

concerns of the writer and are considered integral to this recommended approach. In

the preparation of these draft reports the [MO consultants following their own
strategy/approach did not seek similar answers to these questions. These questions
however, in no way seek"to invalidate what was done by these consultants but only to

identify additional concerns which are intended to complement this alternative
approach, had sufficient time, resources and data been forthcoming. Furthermore, it

is not the intentionof this dissertationto raise questionsthat are

solelyon the

requirements of MARPOL 73/78. It is assumed that these issues/concerns will be

adequately represented in the approach adopted by the IMO consultants in the pursuit

of their own strategy. The idea is not to try and duplicate what others may be doing,
but rather to raise additional concerns that would serve only to enhance the

evaluation and ultimate identiﬁcation of ports best suited to serve as hub ports.

2.2 Identification of Issues (and Justification) to be used in the Determination

of Ports Best Suited to Serve as Hub Ports for the Reception and Treatment
of Annex I Wastes

2.2.1 (A) Environmental concerns that need to be addressed in the selection of

hub ports

. How extensive would the need be to pursue dredging activities? ’

. How proactive is the Environment Protection Unit of the Port Authority? 1

To what extent has the Port instituted ballast water management practices?

How compatible is the surrounding land with the terminal's activity?
l-low extensive would the impact be on wetland areas?
99.59”

What is the level of risk given the distance from the proposed reception terminal to

the closest populace?
>1

What is the degree of risk associated with the approach to the port?

. How current is the national policy regarding resource priorities that have been

identified for protection?
.‘°

How integrated is the country's waste management system with the waste

generated by the port?
10. The ability to respond effectively to a maritime incident is dependent on a

number of factors. l-low prepared is the port for emergency response, considering?

0 How equipped and trained is the Coast Guard or any equivalent marine service

to respond to a maritime incident?

0 What is the level of Contingency Planning existing in the Port or terminal?

0 What is their level of response given a worst probable incident?

0 How equipped is the overall command centre?

2.2.2 (B) Present suitability of existing port to act as a hub reception facility

1. Based on a given proximity of 240 nautical miles, what is the volume of bilge
water and sludge entering this particular region?

2. What is this Port’s reception facility capacity, if any, for oily waste? /
3. What is this Port’s total treatment capacity for oily waste? r
4. What is this Port’s capability for providing reception and treatment facilities for
Annex II and Annex V wastes?

5. What is the average time for a vessel calling at the port to have its wastes

offloaded?
6. How extensive is the Vessel Traffic Control System?

7. How effective are the pilotage services of the Port? "
8. How adequate are the aids to navigation?

9. To what degree is the proper monitoring of industrial activities capable of being

extended to the treatment process?
10. How accessible is the surrounding land for future Port expansion?

2.3 Justification for the Choice of Each Question

2.3.1 (A) Environmental Considerations

1. How extensive would the need be to pursue dredging activities?
Dredging operations are usually of two (2) types:

a. Maintenance dredging involves the removal of materials as necessary to keep
facilities at the originally constructed depths and widths. b. Construction dredging

involves creating new navigational facilities or the improvement of those that exist
by underwater excavation. The short-term concern is with the latter. Noting as well

that there are advantageous effects associated with dredging, the concern however
lies with the many deleterious effects that are also associated with dredging and the

level of sensitivity of the port operators to these issues.' They include the following:

- May damage or destroy habitats
- May resuspend pollutants buried in sediments thus re-introducing their toxic
effects
- May cause physical damage to organisms

- May present a barrier to the movement of ﬁsh or other marine life

- Mortality due to burial of habitats
- May change ﬂow patterns

- May cause ﬂow turbidity which may affect marine life

- All of the above deleterious effects may affect the smallest of marine organisms
directly. thus reducing their contribution to the food chain.

2. How proactive is the Environment Protection Unit of the Port Authority?
Since issues concerning the sustainability of port environments have become
increasingly important, and properly attending to these issues requires ultimately an

integrated management approach, it is necessary to have the involvement of

environmental protection agencies with knowledgeable personnel for the proper

disposal of marine wastes. It is especially important to have these activities
integrated with municipal and state authorities. It is also important that all reception
facility activities taking place at the port are carried out in a fashion that presents the

least negative effect to the marine environment and the presence of an Environment
Protection Unit on site will certainly go a long way in ensuring that this takes place.

3. To what extent has the Port instituted ballast water management practices?
Such would include:

- Appropriate ballast water management plans

- Regular reporting on the management and disposal of all sediments

- Training of ship's officers and crew
- The policy of receiving clean ballast water only

- The identiﬁcation of key control personnel
Studies carried out in several countries have shown that many species of bacteria,
plants and animals can survive in a viable form in the ballast water and sediment

carried in ships, even after journeys of several weeks’ duration. The subsequent

discharge of contaminated ballast water or sediment into the waters of port states,
may result in the establishment of unwanted species which can seriously upset the
existing ecological balance. Although other media have been identiﬁed for

transferring organisms between geographically separated bodies of water, ballast
water discharge from ships appears to have been among the most prominent. The

introduction of diseases may also arise as a result of port state waters being

inoculated with large quantities of ballast water containing viruses, bacteria and other
harmful organisms, thereby posing health threats to indigenous human, animal and
plant life. This potential for ballast water discharge to cause harm has been

recognised not only by the IMO but also by the World l-lalth Organisation. In
selecting a hub port in the Caribbean that is intended to serve vessels both from

within the region and from outside the region the associated risk of receiving

contaminated ballast water and sediments is consequently increased. Recognition of

the increased risks associated with becoming a hub port should be reflected in the
management practices that the port seeks to adopt in addressing the increased risks}

4. How compatible is the surrounding land with the termlnaI’s activity?
The concern here lies with the fact that the introduction of Armex l wastes to an area

may oﬂen not be compatible with other marine resource uses or values e.g. wetland
preservation, or tourism. Therefore, it is important to know if the port area is located
in a region where its activities can impact on other coastal zone activities.

5. How extensive would the impact be on wetland areas?
It is recognised that the value of wetlands needs to be protected from or compensated

for the effects of engineering projects that may change them. Wetlands...

- provide storm and ﬂood protection to the uplands by absorbing storm energy and

retaining large quantities of ﬂood waters;
- improve water quality by capturing wastes, pollutants and nutrients before they are
released into neighbouring surface water;

- recharge underground water supplies by collecting rainwater and slowly releasing
it;

- provide shelter, feeding, breeding and nursery grounds for ﬁsh, shellﬁsh, birds,
mammals, amphibians, reptiles and invertebrates;

- provide habitat for many unique plants and export food to nearshore ecosystems;

- support commercial ﬁshing and trapping;
- afford recreation to hunters, ﬁshermen, birdwatchers, photographers and others

who treasure natural areas.’

If port expansion, increased vessel trafﬁc or the need to relocate terminals has the

potential to put at risk signiﬁcant wetland areas, then the impact on the

country/region would need to be carefully weighed against any proposed maritime

beneﬁt.

6. How integrated is the country’s waste management system with the

waste generated by the port?
This question is important for two reasons:

First, in the same way that ship-generated wastes are only part of a port's total waste
stream, similarly all wastes received and generated in a port are part of the waste

stream of that country. If an appropriate waste management strategy does not exist,
actions taken to prevent pollution at sea may in the end merely transfer the problem
ﬁ'om the sea to the land. Second, MARPOL 73/78 only addresses the provision of

reception facilities for ships, the waste handling practices in the port and in a country

are beyond the scope of the convention.‘ This however does not suggest that a party's
responsibility ends with the provision of adequate facilities - within the requirements
of the “global framework", there is also a responsibility to ensure the proper
treatment and disposal of these wastes, along with land generated wastes.5 This

therefore requires an appropriate policy regarding a waste management strategy.

7. What is the level of risk given the distance from the terminal to the closest

populace?
Terminals and port areas are always considered areas of great potential risk given the
diverse nature of cargoes handled. Such risks will increase as vessel trafﬁc to the
facilities increases with the creation of hub ports for the receipt of Annex I wastes.

Reducing the direct effect of such risks on human settlements should be a prime

consideration of any reception hub port establishment.

8. What is the degree of risk associated with the approach to the port?
The aim here is to ascertain the level of accessibility from the sea that would allow

for the safe manoeuvring of vessels, and to prevent undue delay. The presence of
marine landforms that could increase the risk factor especially in the context of a hub

port needs to be identified.

'9. The ability to respond effectively to a maritime incident is dependent on a

number of factors. How prepared is the port for emergency spill response,

considering:

a. How equipped and trained is the Coast Guard or any equivalent marine
service to respond to a maritime incident?
b. What is the level of Contingency Planning existing in the Port or Terminal ?

c. What is their level of response given the worst probable incident?
d. How equipped is the overall command centre?
These questions seek to determine what level of organisation and preparedness exists
in the particular country and port with regard to mounting a response. This is

important to accurately determine since the constant movement of vessels in and out

of ports and the loading and off loading of cargoes is an inherently risky operation in
which accidents can and do occur. The resources at risk are essentially people and the

surrounding enviromnent. The effects of these accidents can be fatal, extensive and
expensive to correct. The Contingency Planning process is based on the assumption

that marine environmental emergencies will occur. Countries therefore need to
articulate what their capabilities/plans are at the local, national and regional levels in

responding to those types of incidents, speciﬁcally the worst probable incident. If
these plans have not been fonnulated, or where formulated in isolation of each other,
the ability of the country/port to effectively respond will be severely compromised.

Having effective Contingency Plans do not prevent unwanted incidents from

occurring, they however reduce the extent of the impact and the subsequent effects

that would normally result. Successful Contingency Plans have ultimately served to

increase the rate of recovery that an area or region may experience following an
incident.

10. How current is the national policy regarding resource priorities that have

been identiﬁed for protection?
This question seeks to determine whether there has been any research undertaken to

assess what the national resources are, their location and importance. Obtaining this

information is only one step, the other involves identifying what the threats/risks are

to those resources. Operating without this information suggests that the plan is only
incident oriented and is basically weak.

2.3.2 (B) Present suitability of existing port to act as a hub reception facility

1. How accessible is the surrounding land for future port expansion?
The availability of sufficient land space to accommodate port expansion (as may be
needed) is a signiﬁcant factor in the determination of which ports can act as hubs for
the region. Since expansion may be economically more desirable than complete re
location, ports lacking this ability are seriously disadvantaged.

2. What is the average time for a vessel calling at the port to have its wastes
offloaded?
This is an important criterion in the evaluation process given the effect that such can

have in causing the delay of vessels. If port congestion exists at present, increased

vessel traffic that could be expected with the creation of a hub port suggest that better
systems will need to be in place to correct the situation.

3. How extensive is the Vessel Traffic Control System?
This question seeks to address the issue of marine safety. Vessel traffic systems

operate in speciﬁc bodies of water for the sole purpose of conducting marine trafﬁc
management. Their main objective includes providing greater levels of safety,
increased trafﬁc throughput and a better protected marine environment. The creation

of hub ports therefore suggests increased trafﬁc of vessels carrying materials that
threaten the marine environment and the need to guard against collisions must be

speciﬁcally addressed.

4. How effective are the pilotage services of the Port?
Given that port approaches can pose serious risks to vessels related to channel

location, maintenance, obstructions, weather and local trafﬁc conditions and rules 

pilotage services, in the context of a hub port are paramount.

5. How adequate are the aids to navigation?
This question addresses the level of safety that Port Authorities need to provide in the

context of intemational shipping e.g. lighthouses, buoys and electronic navigational
aids are just a few.

6. To what degree is the proper monitoring of industrial activities capable of
being extended to the oil treatment process?
The receipt of wastes has to be followed by the proper treatment of such wastes. The
prime objective of treatment is to remove oil from water to produce an aqueous

efﬂuent that meets speciﬁed efﬂuent discharge standards. The second objective is to
recover the oil for re-use or recycling. To achieve the effluent discharge standard,

several treatment steps may be required e.g. primary, secondary or tertiary treatment.

Given that the mixture of oily wastes can differ greatly, if there is not any proper
monitoring and control of the treatment process to ensure efﬂuent discharge
standards are met and maintained, the entire exercise becomes meaningless. Such

actions would in effect merely transfer the problem of pollution from the high seas to
the land or near shore area. Countries that provide legislation that ensures that all

industrial activities are controlled and monitored will be in a better position to extend

such requirements to ports sewing as hub port waste sites. The presence or absence

of this regulatory infrastructure thus enables a degree of assessment of the present
suitability of the port site in the given context.

7. Based on a given proximity of 240 nautical miles, what is the volume of bilge

water and sludge entering this particular region?
The idea is to identify which port comparatively, in a given circumference could

handle the most waste. The distance of 240 nautical miles was suggested based on
the understanding that it was important to employ an average distance that would not

be considered impractical by the ship operator in having to transport his waste to the
hub site. It was thought that a vessel travelling at approximately 10 knots should not

be expected to travel for more than one day’s journey outside its route in order to
discharge its wastes.

8. What is this Port’s reception facility capacity it’any for oily wastes?
Generally, ports receivea wide variety of oily mixtures. Oily wastes can be divided
in the following main groups:

- used lubricating oil
- fuel residues

- sludge

- oily bilge water

- dirty ballast water
- oily tank washings

This question is important because if a port is to serve as a regional hub for the

receipt of Armex I wastes, determining the capacity of existing reception facilities
and those yet to be installed, demands that the amount and types of expected oily

wastes have first to be quantiﬁed - essentially with respect to the different groups that

are mentioned above.° This infonnation is crucial in the planning process with regard

to purchasing equipment, providing trained personnel and also with regard to the

eventual process of treatment (capacity) and ﬁnal disposal.

9. What is this Port’s total treatment capacity if any, for oily wastes?
Once reception facilities receive differing amounts and types of oily wastes, (based

on the above categories) automatically its ability to treat these types of oily wastes is
brought into question. Essentially, there are three (3) treatment stages in the

processing of oily wastes - each based on the content of the oily waste. The ﬁrst stage
or primary treatment refers to the simplest form of gravity separation.7 The idea

being to achieve the separation of oil, water and sediments. The second phase refers

to physical/chemical separation of oily mixtures e.g. emulsions which cannot be
effectively treated in the primary phase. In order to break or separate emulsions,

chemicals may have to be added or heater/treater equipment applied. The third step
in the treatment of oily wastewater is usually a biological/chemical treatment u.nit.
The use of micro-organisms is necessary once the waste contains ‘additives, such as

organic chemicals, which cannot be effectively treated by the treatment steps

described above. These different phases are normally best perfonned at a refinery
facility.

10. What is this Port’s capability for providing reception and treatment
facilities for both Annex II and Annex V wastes?
The inclusion of this questionwas considered justiﬁed on the basis that it is logical to
compare a port’s capability not only regarding a particular Annex, but as many as
may be required under MARPOL 73/78. It must be remembered that all countries
that have agreed to be part of this project i.e. WCISW - with a view to being
considered for serving as hub ports, must first agree to become signatories to the

MARPOL 73/78 Convention. An evaluation of these countries present status

regarding reception and treatment is important not only for the purposes of this

project, but it also goes directly to their ability to meaningfully implement the

MARPOL 73/78 Convention once ratiﬁed.

iiiilllltllltllilﬁﬁlliil
2.4 Awarding Priority
The next step involves the process of prioritising. This process includes three (3)

stages. The first requires that the two (2) Categories be placed in order of greater
concern. In order to do this the Categories were each evaluated based on a subjective

rationale and out of a total of one hundred (100) percent, each was awarded a certain

value indicating their relative level of priority.

The second stage required that within each Category this process was repeated
whereby the individual questions were evaluated based once more on a subjective

rationale. Out of the total percentage weighting assigned to die Category, each
question was awarded a certain percentage value of the assigned total indicating its

level of priority within the Category.

The third stage looked at all of the questions minus their Category Headings and
then listed them all in descending order of value based on the weighted value
previously awarded. At this stage, each issue could be scrutinised relative to issues

from all the Categories to assess the validity of the subjective weighting process.

2.5 Category Headings Presented in Order of their Relative Level of Priority

with Accompanying Rationale and Percentage Value Awarded

2.5.1 Environmental Concerns

Weighted value awarded - 60%
The creation of a hub port (for the receipt of either, or all of Annex I, II and V
wastes) by its very existence is intended to serve a given area or region as opposed to

a particular country. This in turn immediately increases the risk factor for this

area/region with regard to two major categories:
"First,the potential contamination of the water quality of the region - a resource that
both man and other species depend greatly upon. Second, increased risk to marine

life and other species that utilise the surrounding resources.

Ports are often the first point of contact between the inhabitants of one country and
those of others. Unlike airports, where the focus is primarily on the exchange of
persons, in port areas the focus is on the exchange of cargoes e.g. grain, iron ore,

crude oil, hazardous chemicals and noxious liquid substances. Ports by their very
existence and ﬁmction can be considered high risk areas with regard to the

environmental impact that can result from the loading and off-loading of these types

of cargoes. If this risk factor is therefore to be increased by turning a port that was
once intended to serve a country but now is intended to serve a region as a hub for

the receipt of oily wastes, priority should be accorded to the increased risks that
proportionately arises especially to those environmental resources at greatest risk
following such a transformation.

Furthermore, if one appreciates the signiﬁcance of the Special Area designation
accorded to the Caribbean Sea, the rationale being to preserve the integrity of these
waters from ship-generated pollution, then the goals of the [MO project on the
WCISW which seeks eventually to provide reception facilities for certain approved
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ports to serve as hubs, such must be seen within the context of an overall

policy/strategy of maintaining sustainable marine enviromnental conditions for the
region. Given then this broader understanding and appreciation of how the IMO
project fits into the overall policy and concern for the greater environment, it can also

be said that in many ways the raison d’ etre of IMO is in part to uphold and promote

this greater concern. Enviromnental concerns therefore, for the purposes of this
project, will receive the highest priority and percentage weighting.

2.5.2 Present suitability of existing port to act as a hub reception facility

Weighted value awarded - 40%
This category addresses directly the capability and the capacity of the existing port to

serve effectively and efficiently as a hub port for the various types of waste

identiﬁed. The selection of this category was based on the consideration that in the
final analysis the choice of a hub port will be detennined to a large degree by that
which already exists at the facility, both in terms of systems and facilities available

and also by that which would be needed to bring the unit up to an acceptable standard
to serve as a hub port for Annex I, H and V wastes. The difference in each case

revolves around the issue of cost and expenditure. This category received a lesser

priority weighting than the category concerning the environment simply because the
best equipped port with the most comprehensive regulatory systems in place cannot

provide guarantees against the occurrence of negative environmental impacts in the
course of its operation. The most that can be expected is the ability to limit the

degree of such impacts. Since the marine enviromnent faces the greatest risk

regardless of which ports are chosen to serve as hubs; this degree of risk should

always be proportionately reﬂected.

2.6 Justification for the Priority Awarded to Each Question under the

Particular Category Heading, hereunder Listed in DescendingOrder of

Priority
2.6.1 (A) Environmental Considerations - 60%

Note: The following values are awarded out of 60%

1. How current is the national policy regarding resource priorities that have
been identified for protection?
Weighted value awarded - 13
This question was given the highest priority weighting in this category for two
reasons:

a. The risks or threats to the environmental resources of the country and surrounding

region will be increased proportionally with the establishment of a hub port.

Regardless of the source and extent of the threat however, all resources, those
exploited and those as yet unexploited, need to be identified in the -forrnof some

preventative action plan that determines not only their location but their relative
values. This is a fundamental ‘first step’ in the identification and establishment of

any large scale developmental project be it a port or hub port given the likely

subsequent impacts on the surrounding environment. Always, the evaluation between
that which is being removed to accommodate that which is being erected - needs to
be fairly weighted.

b. Possessing all the appropriate response equipment and trained manpower will be
of little practical value if t.hcre_has been no real appreciation of what the national

resources of a country/region are and what degree of priority they should receive in

the context of an incident response. Prioritising resources and assessing possible
threats are essential steps in formulating realistic contingency plans.
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2. How extensive would the impact be on wetland areas?

Weighted value awarded - 10
This question was given the second highest percentage weighting value given the

importance of wetland areas to the overall marine ecosystems of countries. Had a

priority resource listing been established as suggested above, identifying the

important resources of the country, such would have indicated their various locations
and commented on the real and potential value of these areas. In the past, the role

and tremendous value of wetland areas have been significantly undervalued and they
have subsequently been removed/destroyed without this appreciation as to their real

worth. Wetlands are a primary resource of any country, the loss of which can affect
not only the food chain and lead to the possible collapse of the ﬁshing industry, such
can subsequently impact_ greatly on many other species which depend on the

presence of wetlands as their prime habitat.

lab

. The ability to respond effectively to a maritime incident is dependent on a

number of factors. How prepared is the port for emergency spill response,
considering:

How equipped and trained is the Coast Guard or any equivalent marine
service to respond to a maritime incident?

What is the level of contingency planning existing in the port or terminal?

What is their level of response given the worst probable incident?
How equipped is the overall command centre? - 8
These questions were awarded the third level of priority on the basis that once the

priority listing has been established, once the locations and values of the resources
are known, the ability to respond proactively to any incident that threatens human life

and those other resources should be the next level of priority.
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a. The Coast Guard is oﬁen the organisation most relied upon given their training
and resources to respond to a crisis. As the line of first defence in a maritime disaster,

this level of responsibility placed on the Coast Guard and their capability to respond
meaningfully needs to be properly assessed and documented, if it is to be reliable. In

countries with developing economies it will not be surprising to find the national

Coast Guard chieﬂy engaged in administrative and jurisdictional matters and not
emergency response matters. This level of response capability needs to be assessed,

and where necessary measures taken to complement and enhance the response

capability accordingly.

b. Ports need to articulate in detail the nature of their Contingency Plans since merely

having a plan will be meaningless if the many necessary and supportive elements are
not present. Contingency Plans are predetermined communications and action

sequence plans, which can be quickly initiated to cope with an event of possible but
uncertain occurrence. It is the result of careful advanced planning. These plans entail

in

part

an

identification

of

resource

priorities,

their ' locations,

the

organisation/personnel that would act as the first responder in the event of an incident
as well as the locations and type of equipment available to the operators.

c. One major benefit of developing a contingency plan is that the process should
reveal to the planner i.e. its port, what its strengths and weaknesses are. By that is

meant, the type of data that will inform the organisation on that which already exists
in the port area that would be used to assist in responding to an incident, be it trained

personnel or resources and equipment, as well as what additional resources are

needed or lacking. Being able to effectively respond to the worst probable incident is

an expensive and extensive preparatory process. Taking care of the logistical side of
the plan alone, is a complex and expensive undertaking. Contingency plans that

identify the shortcomings (of a port) often address at the same time the necessary
measures to be taken to correct that situation. This realistic appraisal therefore

provides important information on a port's actual ability to effectively respond to a

given incident that will have increased probability of occuning when the Port acts as
a hub port for Reception Facilities.

d. Possessing a fully equipped Command Centre is very important in achieving an
effective response. Its value in such operations carmot be disputed. However pre

designating a command centre serves to reduce the prevailing sense of confusion and
chaos that characterises response incidents. It also allows the ﬂow of information to
move smoothly and quickly back and forth. It provides the necessary context in

which the decision making process will be most focused.

4. How compatible is the surrounding land with the terminal’s activity?

Weighted value awarded - 7
It is not uncommon to find ports sharing or situated alongside the coastal area

adjacent to tourist recreational facilities, ﬁsheries’ zones, or in proximity to and

servicing off-shore drilling units. This kind of intense use of a coastline is

characteristic of past unplanned developmental practice in which consideration of the
subsequent impact on the coastal environment was not factored into the equation.

Consequently with time, this basic incompatibility regarding multiple resource uses

not only compromises each other's resources objectives but signiﬁcantly affects the
marine coastal environment as well. The very real possibility of this type of
environmental stress and the incompatibility of resource use need to be seriously
considered before project plans are approved.

5. How integrated is the country’s waste management system with the waste

generated by the port?
Weighted value awarded - 7
This question received the above priority weighting based on the fact that such a

consideration is really beyond the actual scope of this project to demand of a country
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that they have in place a waste management strategy. Having said that, one must

remember that waste generated by a port fonns only a part of the total waste stream

of that country. Furthennore, the volume of waste generated by ships is
comparatively small to that generated from land based sources. It becomes

imperative therefore that any attempt to address wastes received at ports, should at

the same time place such within an overall waste management strategy that governs

the whole country, if only to prevent the transferring of the pollution problem from
the sea to the land.

6. What is the level of risk given the distance from the proposed reception

terminal to the closest populace?

Weighted value awarded - 5
The concern here is with the extent to which port operations regarding Annex I
wastes can impact at any level on neighbouring human populations. Despite the fact
that distance is an important consideration in this context, it is not the only one in

assessing the level of risk involved. Others would include, the'volume of vessel
traffic, the efficiency of operating personnel, and the nature and capacity of the
reception facility. Based in part on this appreciation and the fact that what may seem

adequate today in terms of distance may in the next three to five years prove

inadequate or unnecessary given other developments - accounts for the level of
priority and percentage value accorded to this question.

7. How extensive would the need be to pursue dredging activities?

Weighted value awarded - 5
This question received this priority weighting given the understanding that dredging
operations are common practices carried out in most, if not all ports. Dredging can be

of two types, construction dredging and maintenance dredging. Given that the
practice can have many deleterious effects on the environment (see Justification for

Choice of Each Question), it is also a fact that such can also have many positive

beneﬁts.’ These include the following:
- Dredging could be used to remove polluted bottom sediments for safe storage and
or treatment.

- Dredging could reoxygenate sediments.
- Dredging resuspends nutrients in the water and makes them again available to

suspension feeders.

The type of dredging that will be pursued is currently unknown as well as the
possible frequency. Furthermore, a greater danger comes not from the actual

dredging canied on per se, but from the lack of proper disposal of the dredged
material. Collectively, these factors account for the priority awarded to this question.

8. To what extent has the port instituted ballast water management practices?
Weighted value awarded - 2
This question received this priority weighting based on the fact that IMO has been

infonned of the significance of this issue and meetings have been held to discuss the
serious implications that contaminated ballast water has on marine environments.
However, in the Caribbean there is a reduced likelihood of this threat given the fact

these wanted organisms were found to exist primarily in fresh water areas and not in

saltwater. The transference of these organisms to saltwater would result in their
death. At the same time this is not to suggest that saltwater contaminants do not exist,
they do, but as yet there have been no reported cases in the WCR.

9. How proactive is the Environment Protection Unit of the Port Authority?
Weighted value awarded - 2
The provision of this unit would be of great beneﬁt and indeed a proactive step in
addressing and monitoring the issue of environmental protection within the port area.
The priority however awarded to this question was based on the fact that this

particular concem i.e. the enviromnent, is not only addressed through the creation of

a speciﬁc unit. Such beneﬁts could be realised in a variety of ways, not least of
which are those already expressed in the concerns raised above.

10. What is the degree of risk associated with the approach to the port?
Weighted value awarded - 1
This question was awarded this level of priority based on the fact that the issue is not

about the relocation or establishment of a new port, but the change of status of an
already existing country port into a regional port for the purpose of receiving Annex I

wastes. The degree of risk that existed prior to the intended change would not be
increased for the additional vessels calling at the port, but would be the same as that

which existed prior to its new status. Should signiﬁcant risks be found to exist, the

nonnal procedure of employing pilotage services and navigational aids can be
expected to be employed.

2.6.2 (B) Present Suitability of Existing Port to Act as a Hub Reception Facility

40%
Note: The following values are awarded out of 40%

1. What is this Port’s total treatment capacity for oily wastes?

Weighted value awarded - 9
This question was awarded the highest level of priority given the importance attached
to being able to appropriately treat oily wastes. Although MARPOL 73/78

requirements do stress the provision of reception facilities, it does so without

providing the necessary guidelines and standards for achieving proper treatment of
oily wastes ashore. Treatment is however fundamental to any reception facility.

Since total treatment can be a complex and technical process involving a number of

distinct stages as previously mentioned (see Justiﬁcation for Choice of Each
Question), having access to, or possessing a national reﬁnery facility is considered
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the preferred option in this context. Ports that are able to provide a total treatment for

oily wastes will have a considerable advantage over other ports that are unable to do
SO.

2. What is this Port’s reception facility capacity if any, for oily wastes?

Weighted value awarded - 8
This question was awarded the second level of priority in this category since it
addresses directly the main issue surrounding the entire WCISW project. However, it

should be noted that merely possessing reception facilities is meaningless if the
accompanying treatment facilities are not in place, or are readily available.

Possessing appropriate reception facilities is a signiﬁcant step in achieving

sustainable use of the marine environment. This ability not only achieves compliance
with MARPOL 73/78, but it raises the level of public awareness regarding the
importance of having such facilities available to national as well as international
shipping.

3. Based on a given proximity of 240 nautical miles what is the volume of bilge

water and sludge entering this particular region?
Weighted value awarded - 6
This question received the third level of priority weighting in this category based on
the fact that answers to such a question will reveal which ports in the region already

receive the greatest volume of oily wastes and at the same time those ports for which
reception facilities are a priority. If these ports can be identiﬁed, projections can be
made later on in the project to include what their new volume may be expected to be

with the change to a hub port. This criterion however cannot be considered sufﬁcient

in itself given the understanding that merely receiving a given volume of oily waste
does not necessarily translate into its proper treatment.
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4. What Is this Port’s capability for providing reception and treatment facilities
for Annex II and Annex V wastes?

Weighted value awarded - 5
This question was accorded this level of priority because it also touches directly on
the main focus of the WCISW project i.e. reception facilities. Given the fact that

reception and treatment facilities required for handling both Annex I and Annex II

wastes differ significantly due to the nature of the wastes per se, any port that is

capable of receiving and treating more than one of the three types of wastes under
consideration should be considered as being in a more favourable position to serve as

a hub port facility for the above purposes. This ability would dramatically reduce the

potential cost expenditure had separate provisions needed to be made in each of the
chosen countries based on their ability to receive and treat only one type of waste.

5. To what degree is the proper monitoring of industrial activities capable of

being extended to the treatment process?
Weighted value awarded - 4
This question was awarded this level of priority vis-a-vis the preceding questions
since it is considered more important to detennine what the current status is
regarding reception and‘treatment facilities per se, and what the volumes of wastes

entering the region are, as opposed to the existence of monitoring systems. Having

said that, the point was also appreciated that often times, regardless of the presence

of required technology and equipment, the environment remains equally at risk if
systems to ensure that proper monitoring of these resources are not in place. It is not

sufficient to merely possess the technology if one cannot guarantee its proper use.

6. How accessible is the surrounding land for future Port expansion?
Weighted value awarded - 3
This question received this level of priority based on the fact that port expansion,

though always an important issue in tenns of port development, is in this context a
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secondary concern given the more immediate concern regarding the environment,

contingency preparedness and the volume of oily wastes handled by certain ports.

The issue of port expansion, being necessitated with the change to hub port status is a

justifiable concern and a measure of priority needs to be accorded to this issue.

7. How effective are the pilotage services of the Port?

Weighted value awarded - 1.50
This question received this level of priority based on the understanding that most
ports do provide these services as part of their nonnal operations. Furthermore, the
mere availability of the service is not a sufficient factor in itself. Pilotage services

need to be reliable, efficient and competent to be considered effective. Obtaining this

type of additional data would require more extensive investigations involving the

compilation and comparison of port records/statistics on these services. Having said
that, the availability of pilotage services is important to all ports especially for ports
that are expected to serve as hub ports in a given region.

8. What is the average time for vessels calling at the port to have its wastes

oflloaded?
Weighted value awarded - 1.50
Attention was given to this question based on the overall importance of ports being

able to minimise the time vessels spent in the loading and off-loading of their

cargoes. The priority that was awarded to this question reﬂected the understanding

that as an issue directly impacting on the provision of reception facilities, concems

for the environment and contingency preparedness, - the turnaround time of vessels
was secondary to the former. However, in the context of efﬁciency of a hub port, the

issue does hold considerable signiﬁcance - but again, that element of efficiency can
only be precisely evaluated (and improved upon), when the port has settled into its
role as a hub port and not before.
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9. How extensive is the Vessel Trafﬁc Control System?

Weighted value awarded - 1
This question received this level of priority based on the fact that its concern, though

of great value and importance in the operation of ports, i.e. conducting marine traffic

management, remains a secondary issue regarding the project on the WCISW which

looks at the provision of reception facilities per se. It is therefore difficult to justify a
direct link in granting reception facilities based on the presence, or not, of this traffic

management system solely. However the issue is of importance especially in the
context of a hub port, but then again so are many other issues.

10. How adequate are the aids to navigation?
Weighted value awarded - 1
The priority awarded to this question was based in part on the understanding that

some degree of navigational aids are customary features of most, if not all ports.
Should some deﬁciency exist in this area, they remain deficiencies that can be more

easily addressed than those related to the provision of reception facilities or repairing
a damaged environment.

2.7 List of All Questions in Descending Order of Priority as Indicated by

the Weighted Value Awarded
Note: The following values are awarded out of 100%

0 Having broken the issues/concems into a number of categories (in this case two),
it is needed, once weights have been distributed within each category to see if a

particular consideration of one category seems disproportionately weighted when
compared to the weights that were assigned to considerations of other categories.

When one reads down the list of weighted considerations, one should ﬁnish with
the feeling that each successive consideration was a little less important to the

overall project than the higher weighted consideration preceding it in the list. If

this feeling is not achieved, then the interest group must return to the process of
weight distribution to the considerations and redistribute the weights until a level

of confidence is achieved, that the weight distribution is correct and defensible.

1. How current is the national policy regarding resource priorities that have been

identiﬁed for protection? - 13%
2. How extensive would the impact be on wetland areas? - 10%

3. What is this Port's total treatment capacity for oily wastes? - 9%
4.a. The ability to respond effectively to a maritime incident is dependent on a
number of factors. To what degree does this port possess the following criteria?
0 How equipped and trained is the Coast Guard or any equivalent marine service

to respond to a maritime incident?
0 What is the level of Contingency Planning existing in the port "orterminal?

0 What is their level of response given the worst probable incident?

0 How equipped is the overall command centre? - 8%

4.b. What is the Port's reception facility capacity, if any, for oily wastes? - 8%

5.a. How compatible is the surrounding land with the terrninal's activity? -7%
5.b How integrated is the country’s waste management system with the waste

generated by the port? - 7%.
6. Based on a given proximity of 240 nautical miles, what is the volume of bilge

water and sludge entering this particular region? - 6%
7.1!.What is this Port’s capability for providing reception and treatment facilities for

both Annex II and Annex V wastes? - 5%

7.b. What is the level of risk given the distance from the proposed reception terminal

to the closest populace? - 5%
7.c. How extensive would the need be to pursue dredging activities? - 5%

8. To what degree is the monitoring of industrial activities capable of being
extended to the treatment process? - 4%
9. How accessible is the surrounding land for future Port expansion? - 3%

l0.a. To what extent has the port instituted ballast water management practices? 

2%
l0.b. How proactive is the Environment Protection Unit of the Port Authority? - 2%
11.11.How effective are the pilotage services of the Port? - 1.50%

ll.b. What is the average time for a vessel calling at the port to have its wastes

offloaded? - 1.50%
l2.a. How extensive is the Vessel Trafﬁc Control System? - 1%

l2.b. How adequate are the aids to navigation? - 1%
l2.c. What is the degree of risk associated with approach to the port? - 1°/o
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CHAPTER III
Annex II - The Considerations
3.1 Background
With regard to the formulation of questions related to the concerns surrounding the

development of hub port facilities for the receipt of Annex II wastes, the same
approach used previously regarding Annex I wastes is repeated. This is possible since

the majority of the questions/issues raised in the former section have retained much of
their relevance regarding the concerns associated with the receipt of Annex II wastes.
This means therefore that the same questions are repeated along with their

justiﬁcations where such is appropriate, but they have as well been evaluated and a

priority awarded based on the same subjective percentage weighting system.
This being the nature of the approach, the author has sought therefore to omit from

this chapter all those questions and accompanying justifrcations and rationale that
were previously explored in the preceding chapter. Apart from these omissions, there

is however one area of difference between the two Annexes that was introduced. This
difference had to do with the need to reﬂect the concem for increased safety

requirements in the transportation and handling of Noxious Liquid Substances.
These changes were most evident in a few of the questions posed in the Section B

category, speciﬁcally in the areas of the priority awarded to the questions being
considered, the speciﬁc justiﬁcation for the priority accorded to the question, as well
as the percentage value that was subsequently awarded. However, the rationale for the

Category Headings remained the same along with the Justification for the Choice of
Each Question chosen. Furthennore, hardly any changes were made to the

Justification for Priority awarded to questions regarding Environmental Concerns
since the issues identified remained pertinent to the introduction of Annex II wastes.
The main problem for an Annex II reception facility is that the received wastes can

contain a wide variety of chemicals, each with its own special properties, such as

solubility in water or toxicity, which makes special treatment requirements a
necessity. It is therefore, difficult to deﬁne one general treatment path for processing

Annex

II wastes,

since

treatment

methods

are usually

based

on these

physical/chemical properties.‘ It therefore becomes imperative when operating such
an installation to analyse the received waste before processing it, to determine if they

can be treated in the available processing facilities and to detennine if the components

present in the waste might disturb the operation of the facilities (e.g. components

which are toxic for the micro-organisms in a biological treatment unit).
Annex H wastes usually result from tank cleaning activities. This is because whereas

oil tankers are dedicated to the transport of oil, chemical tankers usually carry a wide

variety of products and this fact necessitates regular cleaning of such tanks. It cannot
be over-emphasised that the handling of Annex II wastes requires strict adherence to
safety measures. The most important aspect for reception of Annex II wastes is
ensuring that chemicals are not mixed, as this may create extremely dangerous
situations. Consequently, Annex I and II reception and treatment facilities must

operate separately, because Annex II wastes can contaminate the oil received in the
Annex I facility and make it unsuitable for recycling.

3.2 Identification of Issues (and Justification) to be used in the

Determination of Ports Best Suited to Serve as Hub Ports for the

Reception and Treatment of Annex II Wastes
3.2.1 (A) Environmental concerns that need to be addressed in the selection of

hub ports
( Since these questions were the same as those posed in Chapter II of Annex I wastes

they are not repeated here.)

3.2.2 (B) Present suitability of existing port to act as a hub reception facility

In this Section only those questions needing revision to Annex II wastes speciﬁcally

are presented below. All other questions are the same as in the preceding Chapter and

are therefore not repeated.

1. Based on a given proximity of 240 nautical miles, what is the volume of Annex II

wastes entering this particular region?
2. What is this Port’s reception facility capacity if any, for noxious liquid substances
in bulk?

3. What is this Port’s total treatment capacity for noxious liquid substances in

bulk?
4. What is this Port’s capability for providing reception and treatment facilities for

both Annex I and Annex V wastes?

3.3 Justification for the Choice of Each Question

3.3.1 (A) Environmental Considerations
Since the justifications for this category were the same as in Chapter II of Annex I
wastes they are not be repeated here.

3.3.2 (B) Present suitability of existing Port to act as a hub reception facility
With regard to this section, a few of the questions applicable to Annex I are presented

below since the requirements of Annex II wastes meant that the justiﬁcations
employed had to be modified. Apart from these questions, all other questions whose

justifications were the same, are not repeated hereunder, but they however continue to

be relevant to the concerns of this Annex.

1. How accessible is the surrounding land for future port expansion?
The availability of sufficient land space to accommodate port expansion (as may be

needed) is a signiﬁcant factor in the detennination of which ports can act as hubs for
the region. Since expansion may be economically more desirable than complete re
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location, ports lacking this ability are seriously disadvantaged. In the case of ports

handling noxious liquid substances, having additional room for expansion of port
facilities is of great importance. To ensure port safety, dangerous substances are

sometimes berthed at special terminals, situated away from the other activities of the
port, as well as away from human populations that may be in close proximity. At

these sites dangerous substances also require a reserved area for storage that is

isolated from other work areas. Space is also required to store emergency intervention

equipment permanently and in sufficient quantities in order to provide responders

with adequate and efﬁcient tools in the event of an accident. In the evaluation of
which ports can act as hub ports for the receipt of Annex II wastes, this ability to

provide adequate additional space is an important factor to be considered.

2. What is this Port’s total treatment capacity for noxious liquid substances
in bulk?
Once reception facilities receive differing amounts and types of Annex H wastes,

automatically its ability to treat these types of noxious wastes is brought into question.
As was the case with Annex I wastes, there are three (3) treatment stages employed in

the reﬁning of Armex II wastes - each based on the composition of the chemicals in
the waste. The first stage or primary treatment refers to the simplest form of gravity

separation. The idea being to achieve the separation of chemicals and water.

At this stage the main problem with Annex II wastes is that many chemicals are

soluble in water in which case gravity separation will not be effective. Therefore, the

use of settling tanks will depend on the types of chemicals which are handled in the
port. It should also be noted that those chemicals which are soluble in water will

usually be handled separately ﬁom insoluble chemicals. The same can be said for the

use of plate separators, e.g. the chemical layer which is water-free and which results

from the use of this device may contain a mixture of chemicals, which in turn may
prohibit recycling. In order to achieve lower chemical contents or to remove those

components which are soluble in water the port will need to provide other treatment

technologies to enable total treatment of Annex II wastes.
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With regard to secondary treatment (physical/chemical separation) two processes are

very important - stripping and evaporation. First, stripping is a process in which
volatile components are removed from a waste stream by counterflows with a gas
stream.2 The components to be removed dissolve in the gas stream. Stripping is

usually carried out in a stripping tower, in which liquid is sprayed from the top and

gas is fed from the bottom. Although stripping can be carried out with different gases,

steam and air are frequently used to extract chemicals ﬁ'om a liquid stain. Second, if
the chemicals in the wastewater stream are not volatile, the water can be removed

ﬁom the waste by evaporation. This method can be advantageous when certain

chemical wastes carmot be processed by a biological treatment unit because of high

concentration or toxicity of the waste. By following this process the chemical content
is reduced enabling biological treatment to occur thereby later allowing incineration of

the chemicals because of the low water content.

With regard to tertiary treatment ("biological/chemical), there are various treatment

processes that can be followed e.g. anaerobic, aerobic or incineration. Anaerobic

treatment though effective for concentrated chemical streams is however problematic
regarding toxic materials and as a process for port reception facilities it is not

recommended given the variety of toxic chemicals that ports receive.’ The usual
biological treatment process in port reception facilities is the aerobic activated sludge

process which essentially places the wastewater into a tank with the sludge containing

micro-organisms to assist in the break down or separation of the elements. With
regard to those concentrated chemical waste streams which carmot be treated in a

biological treatment unit, incineration is the recommended altemative.

Recent developments in the treatment of waste water containing hazardous chemical

components relate to oxidation.‘ This includes three techniques. The ﬁrst is oxidation
by ozone. An advantage of oxidation by ozone is that no sludge or other chemical
residuals are formed. It is used especially with regard to cyanide and phenolic

compounds. The second is ozone oxidation in combination with UV radiation. With

this process components are oxidised, which otherwise would not have been possible

with the use of ozone alone. Lastly, oxidation by hydrogen peroxide has been used to
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oxidise phenols, cyanides, sulphur compounds and metal ions. These recent

developments aside, any port capable of providing total treatment for Annex II wastes
must be able to respond to the various chemical requirements that are involved in the

process. In addition, it cannot be over stressed but Annex I and Annex II reception and

treatment facilities must operate separately because Annex II wastes can contaminate
the oil recovered in the Annex I facility and make it unsuitable for recycling.

3. What is this Port’s capability for providing reception and treatment facilities
for both Annex I and Annex V wastes?
The inclusion of this question was considered justified on the basis that it is logical to
compare a port’s capability not only regarding a particular Annex, but as many as may

be required under MARPOL 73/78. It must be remembered that all countries that have
agreed to be part of this project, i.e. WCISW - with a view to be considered for

serving as a hub port, must agree to first become signatories to the MARPOL 73/78

Convention. An evaluation of these countries’ present status regarding reception and

treaunent is important for the purposes of this project, as well as their ability to

meaningfully implement the MARPOL 73/78 Convention once ratiﬁed.
Illlllllhﬁiilllillhillllktilkililﬁtil

3.4 Awarding Priority
Though the following process did not change and as such was not repeated here

3.5 Category Headings Presented in order of their Relative Level of Priority

with Accompanying Rationale and Percentage Value Awarded
Since the priority awarded to the two Category Headings did not change, nor did the

accompanying rationale and percentage value accorded - these Category Headings
were not repeated here.

3.6 Justification for the Priority Awarded to Each Question under the Particular

Category Heading, thereunder Listed in DescendingOrder of Priority
3.6.1 (A) Environmental Considerations - 60%
Note: The following values are awarded out of 60%

1. How current is the national policy regarding resource priorities that have been

identified for protection?
Weighted value awarded - 14
Though the Justification is the same as in Chapter II of this Section the percentage
value accorded has been increased.

2. How extensive would the impact be wetland areas?
Weighted value awarded - 11
(Same as for Question 1 above)

3. The ability to respond effectively to a maritime incident is dependent on a

number of factors. How prepared is the port for emergency spill response,
considering:

.

a. How equipped and trained is the Coast Guard or any equivalent marine
service to respond to a maritime incident?
b. What is the level of Contingency Planning existing in the port or terminal?

c. What is their level of response given the worst probable incident?
d. How equipped is the overall command centre? - 9
(The Justiﬁcation as well as the percentage value remained the same.)

4. How compatible is the surrounding land with the terminal’s activity?

Weighted value awarded - 7
It is often not uncommon to ﬁnd ports sharing or situated alongside the coastal area
adjacent to tourist recreational facilities, ﬁsheries zones, or in proximity to and

servicing off-shore drilling units. This kind of intense use of a coastline is
characteristic of past unplarmed developmental practice in which consideration of the
subsequent impact on the coastal environment was not factored into the equation.
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Consequently with time, this basic incompatibility regarding multiple resource uses,

not only compromises each other’s objectives but also signiﬁcantly affects the marine

coastal environment. The very real possibility of this type of environmental stress and

the incompatibility of resource use needs to be seriously considered before project
plans are approved.

5. How integrated is the country's waste management system with the waste

generated by the port?
Weighted value awarded - 6
(The justification as well as the percentage value remained the same)

6. What is the level of risk given the distance from the proposed reception

terminal to the closest populace?

Weighted value awarded - 5
(The justification priority and percentage value accorded remained the same as in
Chapter H)

7. How extensive would the need be to pursue dredging activities?

Weighted value awarded - 4
(The justiﬁcation remained the same but the percentage value was decreased.)

8. To what extent has the port instituted ballast water management

practices?
Weighted value awarded - 2
(The justiﬁcation, priority and percentage value accorded remained the same as in
Chapter II)

9. How proactive is the Environment Protection Unit of the Port Authority?

Weighted value awarded - l
(The justiﬁcation and priority remained the same, but the percentage value
accorded was decreased)
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10. What is the degree of risk associated with the approach to the port?
Weighted value awarded - l
(The justiﬁcation, priority and the percentage value accorded remained the same
as in Chapter II.)

3.6.2 (B) Present Suitability of existing Port to act as a hub reception facility 
40%

Note. The following values are awarded out of 40%
It should be noted that though the same questions belonging to Chapter II i.e. Annex I

wastes were repeated in this category, some modiﬁcations were introduced to reflect

the concern for providing increased safety regarding the transportation and handling
of noxious liquid substances in bulk. These changes included the following: priority
accorded to a few of the questions were re-evaluated, the weighted’values were altered

and in some cases the justiﬁcations were streamlined accordingly. As such, these
questions were repeated in this section to indicate the differences between those
belonging to Chapter H Annex I wastes Section B, and those of this Chapter, Annex II

wastes Section B.

1. What is this Port’s total treatment capacity for noxious liquid substances in

bulk?
Weighted value awarded - 9
This question was awarded the highest level of priority given an appreciation of the

increased risks associated with the handling and treatment of noxious liquid
substances in bulk. Since total treatment can be a complex and dangerous process

involving a number of distinct stages, stages similar to that applied to oily wastes as

previously mentioned (see Justiﬁcation for Choice of Each Question), having access
to, or possessing a national reﬁnery facility is considered a useﬁrl capability in this
context. Ports that are able to provide a total treatment for noxious liquid substances
in bulk will have a considerable advantage over other ports that are unable to do so.
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2. What is this Port’s reception facility capacity if any, for noxious liquid
substances in bulk?

Weighted value awarded - 8
(The justiﬁcation, priority and weighted value awarded have remained the same

as in Chapter II of this Section)

3. Based on a given proximity of 240 nautical miles what is the volume of noxious

liquid substances entering this particular region?
Weighted value awarded - 5
(Justiﬁcation and priority awarded to this question remained the same as in Chapter

II of this Section, however the weighted value was modiﬁed)

4. To what degree is the proper monitoring of industrial activities capable of

being extended to the treatment process?
Weighted value awarded - 5
The level of priority accorded to this question was upgraded since it was felt that

ensuring greater safety conditions for noxious liquid substances that were to be treated
at these hub port sites was of even greater importance. A port that is regularly and

extensively monitored to ensure that safety standards are observed will go a long way
in protecting human and marine life. Therefore the priority accorded is to indicate that

these countries under consideration for receiving and treating Annex II wastes need to

actively pursue the formulation of local legislation that would regulate and control the

processes involved in the receipt, treatment and disposal of these wastes under their
jurisdiction. Quite often it is not sufﬁcient to depend on new technologies and

equipment to provide the level of safety needed, since the human and marine

environment remains equally at risk if systems are not in place to ensure the

monitoring of these technologies. It is not sufficient to merely possess the technology
if one carmot guarantee its proper use.
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5. .What is this Port’s capability for providing reception and treatment facilities
for Annex I and Annex V wastes? - 4
This question was accorded this level of priority because it touches also directly on
the main focus of the WCISW project i.e. reception facilities. Given the fact that

reception and treatment facilities required for handling both Annex I and Annex V

wastes differ significantly due to the nature of the wastes per se, any port that is

capable of receiving and treating more than one of the three types of wastes under
consideration should be considered as being in a more favourable position to serve as
a hub port facility for the above purposes. This ability will dramatically reduce the

potential cost had separate provisions needed to be made in each of the chosen
countries based on their ability to receive and treat only one type of waste.

6. How effective are the pilotage services of the Port?

Weighted value awarded - 3
The level of priority and weighted value accorded to this question was also upgraded
to reﬂect the concern for providing as much as possible, to increase the safety needed

for the handling of noxious liquid substances in bulk. It must be appreciated however
that the mere availability of the service is not a sufficient factor in itself. Pilotage
services need to be reliable, efficient and competent to be considered effective. In

order to detennine such levels, a cross-comparison of port records/statistics on these
services among the various ports of the region would be required. However such

detail is at the moment beyond the scope of this dissertation.

7. How extensive is the Vessel Traffic Control system?

Weighted value awarded - 2
The level of priority and weighted value accorded to this question was also upgraded

to reﬂect the desire of providing greater safety in the handling of noxious liquid
substances. Though it may be possible to claim that the issue of conducting marine
traffic management based on the presence or absence of vessel trafﬁc control systems

is a secondary issue in the context of the WCISW project; vessel trafﬁc conuol
systems do provide a great service to ports and vessels. This service not only regulates
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the flow of vessels, but it also assists in minimising the risks of vessel collisions in the
port area.

8. How adequate are the aids to navigation ?

Weighted value awarded - 2
The level of priority and the weighted value accorded to this question was also

upgraded to reﬂect the greater concern for providing increased safety precautions in
the handling of Annex II wastes. Given that most, if not all ports do provide some

degree of navigational aids to assist vessels accounts for the level of priority given to

this question vis-a-vis the proceeding questions.

9. How accessible is the surrounding land for future Port expansion?
Weighted value awarded - 1.50
The level of priority and the weighted value accorded to this question were reduced to

allow other concerns that dealt more directly with the provisions of greater safety to
move to the forefront. The availability of surrounding land does not directly enhance
the safety aspect of the port. Though important to the port with regard to future

growth, given the present concern, the change in priority and percentage value was

seen as justifiable.

10. What is the average time for a vessel calling at the port to have its wastes

ofﬂoaded?
Weighted value awarded - .50
The level of priority and the percentage value accorded to this question were reduced
in order to allow the above questions to assume greater signiﬁcance. The reduced

priority of the question is not intended to suggest that the turn around time for vessels
in ports is unimportant - but rather to reﬂect that as an issue directly impacting on the

provision of reception facilities, concerns for the environment and contingency
preparedness, - the turnaround time of vessels was secondary to the fonner. However,

in the context of efficiency of a hub port, the issue does hold considerable signiﬁcance
- but again, that element of efﬁciency can only be precisely evaluated (and improved
upon), when the port has settled into its role as a hub port and not before.
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3.7

List of all Questions in Descending Order of Priority as Indicated by the

Weighted Value Awarded
Note: The following values are awarded out of 100%

1. How current is the national policy regarding resource priorities that have been

identiﬁed for protection? - 14%
2. How extensive would the impact be on wetland areas? - 11%
3.a. The ability to respond effectively to a maritime incident is dependent on a number
of factors. How prepared is the port for emergency spill response, considering? 

9%
0 How equipped and trained is the Coast Guard or any equivalent marine service to

respond to a maritime incident?
0 What is the level of Contingency Planning existing in the port or tenninal?

0 What is their level of response given the worst probable incident?
0 How equipped is the overall command centre?

3.b. What is this port's total treatment capacity for noxious liquid substances in

bulk? - 9%
4. What is the port's reception facility capacity, if any, for noxious liquid substances?

- 8%
5. How compatible is the surrounding land with the tenninal’s activity? - 7%

6.b. How integrated is the country's waste management system with the waste

generated by the port? - 6%
7.a. To what degree is the proper monitoring of industrial activities capable of being
extended to the Ueatment process? - 5%

7.b. What is the level of risk given the distance from the proposed reception terminal

to the closest populace? - 5%
7.c. Based on a given proximity of 240 nautical miles, what is the volume of Annex H

wastes entering this particular region? - 5%
8.a. What is this Port’s capability for providing reception and treatment facilities for
both Aimex I and Annex H wastes? - 4%

8.b. How extensive would the need be to pursue dredging activities? - 4%

9. How effective are pilotage services of the Port? - 3%
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l0.a. How extensive is the Vessel Traffic Control System? - 2%

l0.b. How adequate are the aids to navigation? - 2%
l0.c. To what extent has the Port instituted ballast water management practices? - 2%
11. How accessible is the surrounding land for future Port expansion? —1.50%

12.11.How proactive is the Environment Protection Unit of the Port Authority? - 1°/o

12.b. What is the degree of risk associated with the approach to the port? - 1%
13. What is the average time for a vessel calling at the port to have its wastes

ofﬂoaded? - .50%
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CHAPTER IV
Annex V - The Considerations
4.1 Background
Annex V of the International Convention for the Prevention of Pollution from Ships
1973 (MARPOL 73/78) (Appendix A) entered into force on December 31 1988.

Simply stated, it called for a change in the way shipboard wastes were disposed of
and managed. Exactly how this change will affect port and harbour operations in the

Wider Caribbean Region remains uncertain. Although Annex V does set
requirements and restrictions for dischargers, it does not specify how compliance is
to be attained. For example, the approaches and techniques to be used for handling
plastic debris aboard ship are leﬁ entirely up to the vessel owners/operators. The

ports, tenninals and marinas were simply mandated to have “adequate” waste
reception facilities.‘ This therefore provides little guidance for shorebased handling

of vessel generated garbage, including that which might be contaminated or
hazardous.

Of the many discussions and debates that the introduction of this Annex has
engendered, commenters remarking on the implications of this Annex have predicted
that it will be the remote communities which lack the resources, both physical and
economic that will be the most affected by the impact of this Annex and not the
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larger international shipping centres.2 Included in this dubious grouping are the ports

of the Caribbean. Two points are worth noting in this regard.
First, ports and terminals throughout the region are likely to conclude that the most

complex aspect of managing garbage taken from ships and boats will be the ultimate

deposition of that material, since most ports will serve only as facilitators for the

movement of ship-generated wastes - their job will be to handle the garbage that is
off-loaded from inbound vessels. Ultimate disposal will be the responsibility and

problem of someone else. However, ports that are intended to serve as hub ports for

the collection and treatment of Annex V wastes must adequately prepare themselves
to receive a signiﬁcant increase in the volume of garbage to be off-loaded at their
sites. In spite of the fact that ships may sort their trash and garbage and legally

dispose of non-plastic items while at sea, effective planning will require port
operators to assume that entering vessels will off-load all their domestic waste and

dunnage while in port. Hence the volume of wastes requiring disposal will

dramatically increase.

Second, related to this matter of disposing of increasing volumes of garbage, IMO
has recommended that the disposal of Annex V wastes should be closely linked with

the municipal disposal system of the particular country, speciﬁcally, it should be

integrated into it.’ Unfommately, however in most of the countries of the Wider
Caribbean Region there is no planned integrated waste management system. In most

of these counties garbage is merely collected at a landﬁll site for garbage, or burnt in
garbage stacks. Recycling of wastes has not yet spread throughout the region and
where it does exist it remains the exception and not the norm. Given these very

limited options currently open for the disposal of wastes, port ofﬁcials may ﬁnd
themselves in situations of having to negotiate for access to these land ﬁll sites or
pursue incineration.

With regard to the WCISW project and the selection of hub ports to receive Annex V

wastes (including most types of wastes), a legal dilemma has surfaced and is yet to

be resolved regarding the transportation of ship-generated wastes once it has been
deposited at a port for onward transportation to the identiﬁed hub port site. In this
context the waste is considered to be no longer ship-generated, but now becomes a

country's wastes and no longer legally acceptable by another country.

In an article entitled

The Implications of MARPOL Annex V on the

Management of Ports and coastal Communities, by Thomas H. Brillat and

Michael Liffmann, it was noted that

“ While the goal of cleaning up our oceans is noble and desirable, we

must also recognise that such actions merely shift the responsibilities

of proper disposal to other parties;

to the ports that serve as the

intermediaries and the coastal communities who are ultimately
burdened with the task of local solid waste management. It is possible,

indeed likely in some regions

that this partial solution to the

problem of ocean pollution, may add to the predicament of safe,
sanitary, and economic solid waste disposaL”‘

4.2 Identification of Issues (and Justiﬁcation) to be used in the Determination

of Ports Best Suited to Serve as Hub Ports for the Reception and Treatment
of Annex V Wastes

4.2.1 (A) Environmental concerns that need to be addressed in the selection of

hub ports
1. How integrated is the country’s waste management system with the waste

generated by the Port?
2. How extensive would the impact be on wetland areas?

3. How compatible is the surrounding land with the terrninal’s activity?

4. What is the degree of risk associated with approach to the port?

5. To what extent does the country engage either privately or publicly in recycling or

reprocessing of wastes?
6. To what extent is the country/port prepared to receive all types of garbage e.g.

quarantined or regulated garbage, cargo-residues or medical wastes?

7. How proactive is the Environmental Protection Unit of the Port Authority?
8. How effective is the current form of disposal employed by this country/port

for Annex V wastes?

4.2.2 (B) Present suitability of existing port to act as a hub reception facility

1. Based on a given proximity of 240 nautical miles, what is the volume of Annex

V wastes entering this particular region?
2. How accessible is the surrounding land for future port expansion ?

3. What is this port’s capability for providing reception and treatment facilities
for both Annex I and Annex II wastes?

4. To what extent has a waste disposal plan been developed?
5. Given its present level of development, how effective is the Coast Guard or

any equivalent operational marine service in ensuring the effective patrolling of
its coastal waters?

6. To what degree is the proper monitoring of industrial activities capable of
being extended to the handling and treatment of Annex V wastes?
7. How extensive is the Vessel Trafﬁc Control system?

8. How effective are the pilotage services of the Port?
9. How adequate are the aids to navigation?
10. What is the average time for a vessel calling at the port to have its wastes

ofﬂoaded?

4.3 Justification for the Choice of Each Question

4.3.1 (A) Environmental Considerations
Since the majority of questions in this category were the same as in Chapter II of
Annex I wastes so were their justifications and as such, they were not repeated here as

well. However, three new questions with their accompanying justiﬁcations were
introduced to this section, and are hereunder presented.

5. To what extent does the country engage either privately or publicly in

recycling or reprocessing of wastes?
This ability to recycle garbage will be a tremendously positive benefrt to any country
identiﬁed to serve as a hub port for the receipt of Annex V wastes. Given the already

limited options available to the region for the disposal of wastes, this ability will
surely provide an opportunity for all countries, particularly the hub port in having a

competitive advantage in the market place.
Garbage contains a variety of materials such as wood, metal, paper, plastics,
foodwastes and glass. These different components can be used as raw materials for

various types of industries e.g. the metal can be sold as scrap or paper wastes reused

in paper or cardboard manufacturing. Furthermore, the many beneﬁts of recycling
garbage include:
- it saves (scarce) raw materials
- it saves energy

- it saves the environment (e.g. by reducing the amounts of wastes which have to be

landﬁlled)
- it produces revenues by selling collected recyclable wastes.5

A major constraint of all these options however is that the industry reprocessing these
wastes must already exist in a country. In addition, recycling of garbage collected in a

port should not be isolated from recycling garbage by land-based sources.

Furthermore, it has been suggested that if established markets for recyclables do not
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already exist, the recycling of Port generated wastes will be very difﬁcult to
implement.

8. How effective is the current form of disposal employed by this country/port
for Annex V wastes?
There are basically four options regarding ﬁnal disposal that countries have open to
them. They are,

- incineration

- composting

'- controlled landﬁlling

- fennentation
Incineration: of wastes. into enviromnentally acceptable substances depends to a
large extent on the type of wastes to be processed. Not all wastes however are suitable
for incineration. Generally, a distinction is often made between organic and inorganic

matter. Organic matter can be incinerated while inorganic matter ought not to be
incinerated.

Composting: This option is considered to be an environmentally ﬁiendly fonn of
disposal. However as is the case with incineration, composting is limited to the use of
organic material and as such is not suitable to all types of wastes.

Landﬁll: In the DCWCR a landﬁll is the formal name used to refer to a dump site for

garbage. It does not necessarily mean that the site receives the appropriate supervision

to ensure acceptable environmental standards are being observed. In most cases a

landﬁll is unregulated and over-utilised. When members of the intemational
community refer to the term “landﬁll” what is often implied however is a disposal site

operated in a controlled and environmentally

acceptable way - meaning that a

number of provisions have to be met. For example, several impervious layers are
needed to prevent contamination of ground water ﬁ'om percolated water. In addition,
a drainage system to handle leachate needs to be provided along with capability to

sample the ground water quality. For very toxic wastes more provisions are needed.
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Fermentation: This is a new development in garbage treatment that is conducted
within a fermentation reactor and is especially suitable for vegetable wastes. This

means that garbage has to be segregated before processing.

Given that land in the DCWCR is in short supply and existing landﬁlls are at, or near

carrying capacity as well as being operated without the required inﬁastructure - the

recommendation that is being made regarding the ﬁnal disposal option, is that such

should take the form of incineration. Furthennore, IMO has suggested that on a
regional basis, incineration plants for garbage are economically viable, but not so at a

domestic level. Countries/ports that are able to provide incineration or controlled

landﬁlls that meet enviromnental standards should receive greater consideration in
serving as hub sites for the receipt of Annex V wastes.

6. To what extent is the port/country willing and prepared to receive all types of

garbage e.g. quarantined or regulated garbage, cargo-residues or medical
wastes?
Since the scope of Annex V is broad enough to encompass every commercial and

recreational vessel which therefore includes the smallest ﬁshing boat to the largest

tanker, the variety of wastes that could fall within this category is broader than the
other annexes. Furthermore, since it is well known that waste i.e. the garbage

generated by ships is small compared to that generated ﬁom land-based sources, it is

the recommendation of [MO that port services be integrated with the municipal

system of the country. It however remains unclear whether in the identiﬁcation of the
hub port site for the receipt of Annex V wastes, whether these wastes streams from
the countries involved will be included for transportation to the hub port site.

Whatever the eventual outcome, the fact remains that a variety of garbage types can
be expected to be received at the hub port site. This in tum means that the

port/country would have to agree before hand on their willingness to accept all types

of wastes, or just speciﬁc types. Two points should be noted in this regard. First,
regulated garbage, e.g. quarantined garbage, may not be easily transportable to

normal land disposal systems, and second, such garbage generally cannot be recycled.

4.3.2 (B) Present suitability of existing port to act as a hub reception facility
Since the majority of questions and their justifications in this category were the same
as in Chapter II for Annex I wastes (or, Chapter III as was the case with one question)

they were not repeated here. However, three new questions with their accompanying

justifications were introduced to this section and are hereunder presented.

4. To what extent has a waste disposal plan been developed ?
An essential part of a waste management strategy is the development of a waste
disposal plan. This is important because such a plan provides a broad overview of the

different types and quantities of the wastes streams to be processed, and provides for

every specific waste stream the processing/treatment path and the option for ﬁnal

disposal.‘ In order to support the planning process, to make comparative analyses and
future projections - it will be important to indicate the amount of waste in every waste
stream handled either on a monthly or armual basis. Ports that have worked with these

types of plans will be in a most desirable position to help predict what additional
manpower, storage facilities, transportation needs etc. will be required of them should
they be selected to serve as hub port sites.

5. Given its present level of development, how effective is the Coast Guard or

any equivalent marine service in ensuring the effective patrolling of its coastal
waters?
Responses to this question will be important in gauging the extent to which the law

would be able to meaningfully support the Convention. Once implemented, if the cost
recovery mechanisms for the reception service is considered to be impractical by ship
operators, or the average time that the vessels spend in the port in order to process its
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wastes is also considered to be disadvantageous, then the temptation to dispose of
wastes overboard at night, or while en route to other ports will increase

proportionately. The ability to ensure that adequate monitoring and patrolling of the
coastal waters can occur, especially in the short term, following the implementation

of the Convention and the establishment of the hub port will be important to the
realisation of the goals of the entire initiative. Responses to this question will indicate
which ports among those being considered are in the best position to serve as hub
ports.

6. To what degree is the proper monitoring of industrial activities capable of
being extended to the handling and treatment of Annex V wastes?
If the country has in place a waste management strategy that includes, or could be
extended to include the wastes generated by the port then the ability to extend the

proper monitoring and regulatory framework to the handling and treatment of Annex
V wastes would be an easier task to accomplish given the existence of a system

already in place. In the absence of such a waste management strategy, signiﬁcant

reliance would need to be placed on the monitoring processes that the country's
industry employs in the regulation of its own wastes. Determining therefore the extent

to which such monitoring is capable of being applied to the increased volume of
expected wastes that will result with the creation of a hub port site needs to be
evaluated at this stage.

illiillliﬁltiittilltt
4.4 Awarding Priority
As indicated in the last two Chapters, this process remained the same and will not be

repeated here.

4.5

Category Headings Presented in Order of their Relative Level of Priority
with Accompanying Rationale and Percentage Value Awarded

Since the priority awarded to the two Categories did not change nor did their

accompanying rationale and percentage value accorded, these Category evaluations

were not repeated here.

4.6

Justification for the Priority Awarded to Each Question

Hereunder Listed in DescendingOrder of Priority
4.6.1 (A) Environmental Concerns - 60%
Note: the following values are awarded out of 60%

1. How integrated is the country’s waste management system with the waste

generated by the port? - 15%
This question received the highest priority weighting given the emphasis that the

IMO has placed on the importance of a country's maritime waste (i.e. Annex V)
speciﬁcally, to be integrated with the country’s municipal disposal system. As

indicated previously the waste generated by a port forms only a small part of the total

waste stream of that country. Similarly, the volume of waste generated by ships is
small compared to that generated from land based sources. The IMO's thinking
therefore is that any attempt to address wastes received at ports should at the same

time place such within an overall waste management strategy that governs the whole

country. The existence of a waste management system that can be integrated with the
wastes generated at the port is an important ﬁrst step.

2. How effective is the current form of disposal employed by this country/port
for Annex V wastes? - 13%
This question received this level of priority and percentage weighted value because
as has been stressed many times before, providing reception facilities will be
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meaningless if the disposal facilities are not made effective.

Since there are a

number of options open to garbage disposal it is important to assess the current form

of disposal being practised and what would be the implications on that system should
the port/country be selected to serve as a hub port site for the reception of Annex V

wastes. It was therefore believed that determining what the level of integration was

between the municipal system and that of the port was an important first step in

evaluating the nature and effectiveness of the current fonn of disposal practised in
the particular country/port.

3. How compatible is the surrounding land with the terminal’s activity? - 10%
This question received this level of priority and percentage value weighting given the

importance of determining what the level of impact is at present on the surrounding
area given the port's current operations, and what that impact will likely be once the
port is selected to serve as a hub port site. In both instances, the port/country will

need to consider in consultation with all other users, devising an integrated coastal

zone management policy that will seek to reduce the level of incompatibility

common in the multiple use of same resources.

4. How extensive would the impact be on wetland areas? - 8%
This question received this level of priority and percentage weighted value given the
importance that environmental concerns have been accorded in this research effort.

Wetland areas in particular are considered to be a primary resource of any country,
the loss of which can affect not only the food chain but can also impact on many

other species which depend on the presence of wetlands as their prime habitat.
However, with regard to the above concern it was felt that it was more important to

assess the level of compatibility of the port's operations on the surrounding
environment generally, e.g. the effect on other industries and users, before focusing

on one particular resource.
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5. To what extent is the port/country prepared to receive all types of garbage

e.g. quarantined or regulated garbage, cargo-residues or medical wastes? 
6%

This question received this level of priority and percentage value weighting because
it remains vitally important to communicate that all garbage is not the same. The fact

that garbage can be classiﬁed and segregated based on levels of threat to human
health needs to be appreciated by all. This question also brings into focus the need

that one may yet have to consider the possibility that a separate hub site may be

"required for the reception of these types of wastes. Or, it may be that these countries

may need to agree on accepting responsibility for their own regulated garbage, if

others prove unwilling and unable to accept and dispose of such types of wastes. It

was therefore felt that understanding the impact of present port operations on the

surrounding environment, and in particular, what such may mean for areas of

wetlands, was a necessary precursor in a country's determination of whether it would

be willing or capable of receiving all types of wastes.

6. To what extent doesthe country engage either privately or publicly in
recycling or reprocessing of wastes? - 4%
This question received this level of priority and percentage weighted value based on
the fact that this issue, while important from a regional economical point of view, is

really a secondary issue in the context of Annex V when compared to the preceding

question of determining whether or not a particular country is willing and capable of
receiving all types of wastes in its bid to serve as a hub port site.

7. How proactive is the Environment Protection Unit (EPU) of the Port

Authority? - 3%
This question received this level of priority and weighted value based on the

understanding that determining how proactive the EPU of a Port Authority is does

not directly enhance a port's desirability with regard to it serving as a hub port site
for Annex V wastes. This is not to suggest that the particular functions of this Unit
are not important to a port’s overall ﬁmctions, indeed they are. However, given the

preceding list of questions/concems addressed it was felt that the role of this Unit
was likewise of secondary importance in the immediate context.

8. What is the degree of risk associated with Port approach? - 1%
(The justiﬁcation remains the same as that given in Chapter III of this section)

4.6.2 (B) Present suitability of existing port to act as a hub reception facility 

40%
Note: The following values are awarded out of 40%"

1. Based on a given proximity of 240 nautical miles, what is the volume of Annex

V wastes entering this particular region? - 10%
This question was accorded this level of priority and percentage weighted value
based on the fact that answers to such a question will reveal which ports in the region

already receive the greatest volume of Annex V wastes, and at the same time identify

those ports for which appropriate reception facilities are a priority. If these ports can
be identified, projections can be made later on in the project to include what their

new volume may be expected to be with the change to a hub port. This criterion

however cannot be considered sufﬁcient in itself given the understanding that merely
receiving a given volume of garbage does not necessarily translate into its proper
disposal.

2. How accessible is the surrounding land for future port expansion? - 8%
This question received this level of priority and percentage weighting based on the
fact that as a port undergoes the transfonnation to a hub port where additional
demands will be placed on it, its ability to cope with these new demands may require
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the need to expand its current level of services and spatial infrastructure. With regard

to Annex V wastes the reception of these wastes transported from within the region
to a hub site may create the demand for increased storage space. Furthermore,

depending on the types of wastes received, there may be the need to engage in waste
segregation. This in turn will demand additional space. However, since it is not

known exactly whether the waste to be transported to the hub site will only be that

generated by its Port and may or may not include other types of municipal wastes
from the various countries, it remains difficult to accurately deﬁne what extent of
surrounding land available to future Port expansion would be appropriate.

3. What is this Port’s capability for providing reception and treatment facilities
for both Annex I and'Annex II wastes? - 6%
This question received this level of priority and percentage weighted value based on
the importance attached to identifying a country/port capable of acting as a hub port
site for all three Annexes. If such could be identified it would reduce considerably

the cost associated with establishing separate hub port sites that deal with each
Annex separately. However it was felt that the preceding question merited greater

consideration since determining the availability of the surrounding land to

accommodate future port expansion was one means of assessing the port's suitability
to serve as a hub port site in the first instance.

4. To what degree is there proper monitoring of industrial activities capable of
being extended to the handling and treatment of Annex V wastes? - 5%
This question received this level of priority and percentage weighting not because
proper monitoring for Annex V wastes is considered less important vis-a-vis that

accorded to the treatment of oily wastes or noxious liquid substances in bulk, but
only to indicate that the safety requirements need not be as rigid as concerning the

former two Annexes. For this reason greater consideration was accorded to the

preceding question.
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5. Given its present level of development how effective is the Coast Guard or

any equivalent marine operational service in ensuring the effectivepatrolling
of its Coastal waters? - 5%
This question received this level of priority and percentage weighted value given an

understanding of what the role and function of the Coast Guard or its equivalent shall
be in the implementation of this convention. Responses to this question will also

indicate what degree of additional resources will be required vis-a-vis the other
ports/countries in order to bring on line an effective patrolling agency. Furthermore,

while the previous questions sought to assess the availability of surrounding land for
future port expansion or the port's capability to receive and treat more than one type

of waste, this question/concem addresses a potential problem of patrolling coastal
waters that may arise if this particular port is selected. In essence, the difference in

priority was intended to reﬂect the greater concern for first identifying a potential

port site rather than assessing the capability of the Coast Guard to regulate coastal
waters of an area as yet to be determined.

6. How effective is the pilotage service of the port? - 1.25%
This question received-this level of priority and weighted value because pilotage
services are an essential feature of most Ports. Their level of effectiveness and

efficiency, while important to detennine and improve where necessary, has no

greater signiﬁcance with regard to the reception of Annex V wastes or the creation of
a hub Port. The level of performance should be constant regardless.

7. How adequate are the aids to navigation? - 1.25%
The priority and weighted value accorded to this question is the same as in the

preceding question. The rationale is that aids to navigation are services provided by
Ports generally, and as such, how extensive these services are remains a secondary

issue that can be addressed once the hub port site has been determined.

8. How extensive is the Vessel Traflic Control system ? - 1.25%
This question also received the same level of priority and weighted value as the

above questions since possessing Vessel Trafﬁc Control systems are not a
requirement for receiving Annex V wastes. While their presence will only enhance

the safety aspect of the services provided by the hub Port, the absence or presence of
such a feature likewise remains a secondary issue in this context.

9. What is the average time for a vessel calling at the Port to have its wastes

oftloaded - 1.25%
The time vessels are required to spend in Ports while their waste is being processed,

i.e. off-loaded, is an issue of prime concern to both ship-operators and Port

Authorities. If this issue is not resolved to the satisfaction of the ship operator the

possibility of such undermining the goals of the convention certainly exists.
However, determining this issue before the hub Port site has been selected, before the

operations and inﬁastructure have been appropriately improved, is considered to be

somewhat premature.

10. To what extent has a waste disposal plan been developed? - 1%
The priority accorded to this question and the percentage value awarded was based

on the understanding that this plan can be developed (if one had not existed before)

aﬁer the detennination of the hub Port site for the Armex has been made. The

absence of a disposal plan should not account for much, especially if the Port did not
have a waste management strategy plan in place in the ﬁrst instance. The Port will
however discover, as it gets its services underway, that such a plan will prove to be a

necessity.

4.7 List of all Questions in Descending Order of Priority as Indicated by the
Weighted Value Awarded
Note: The following values are awarded out of 100%

1. How integrated is the country's waste management system with the waste
generated by the port? - 15%
2. How effective is the current fonn of disposal employed by this country/port for

Annex V wastes? - 13%

3.a. How compatible is the surrounding land with the tenninal's activity? - 10%
b. Based on a given proximity of 240 nautical miles, what is the volume of Annex V
wastes entering this particular region? - 10°/o

4.a. How extensive would the need be to destroy wetland areas? --8%
b. How accessible is the surrounding land for future port expansion? - 8%
5.a. To what extent is the port/country prepared to receive all types of garbage e.g.

quarantined or regulated garbage, cargo-residues or medical wastes? - 6%
b. What is this port's capability for providing reception and treatment facilities for
both Annex I and Annex II wastes? - 6%

6.a. To what degree is the proper monitoring of industrial activities capable of being
extended to the handling and treatment of Annex V wastes? - 5%
b. Given its present level of development, how effective is the Coast Guard or any

equivalent operational marine service in ensuring the effective patrolling of its

coastal waters? - 5%
7. Does the country engage either privately or publicly in recycling or reprocessing

of wastes? - 4%
8. How proactive is the Environmental Protection Unit of the Port Authority? - 3%
9.a. How effective are pilotage services of the port? - 1.25%
b. How adequate are the aids to navigation? - 1.25%
c. How extensive is the Vessel Traffic Control system? - 1.25%
cl. What is the average time for a vessel calling at the port to have its wastes

ofﬂoaded?- 1.25%
10.11.To what extent has a waste disposal plan been developed?- 1%

b. What is the degree of risk associated with port approach? - 1%
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CHAPTER V
The Methodology

5.1 The Criteria Used for Identifying Ports for Inclusion into a Matrix that
would Best Serve as Hub Port Sites to Receive Annex I, II and V wastes

0 The selection of ports for evaluation, per country, is not limited to any particular

number. A country can submit as many ports as it wishes if it believes that such

increases its chances of serving as a hub port. The matrix can accommodate any

number of ports. Proper evaluation based on the availability of more specific data
will reﬁne the selection process by eliminating ports based on their relative
strengths and weaknesses. The more ports that are evaluated, the greater are the

chances of identifying the best port to serve the particular ﬁmction. In this

dissertation/matrix, the choice of one port per country was necessary given the

lack of data and the need to appreciate certain time constraints.

Identifying those ports in the DCWCR that would therefore best serve as hub ports
for the receipt of Annex I, H and V wastes, the author, acting as the project manager

outlined four (4) prerequisites for selecting the appropriate ports. These prerequisites

are not intended to suggest that such must be followed or accepted by others, they
were established only for the beneﬁt and use by the author, and for no other reason.
They are:
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1. Ports that offered reception facility service for Annex I, II and V wastes, either

separately or collectively, were the ports of first preference.
2. Ports that handled oil, noxious liquid substances and garbage but did not provide

the accompanying reception facility service were also eligible, but such ports

represented the second level of preference.
3. Where any of the above criteria could not be identiﬁed, the next criterion for

selection relied on the level of vessel traffic that a port experienced per annum. This

was based on the total number of ships calling at a particular port vis-a-vis that
number recorded at other ports. The port with the highest total was selected.

4. When a country/island listed only one port that port was automatically selected to

be the representative port within the matrix.

5.2 The Methodology Employed to Determine the Weighted Values that are to

be Assigned to Each Port (based on the Questions/Concerns Identiﬁed), are
Listed as Follows

5.2.1 Economic Concerns
0 For the true value of this matrix approach to be realised a concerted effort must be

made to provide as much data on the subject matter as possible, that adequately

covers the range of questions/concems that need to be addressed. Without this

reservoir of data from which one can draw upon, the conclusions anived at will
only be as reliable as the quality of the data that was utilised. The popular axiom
of ‘garbage in - garbage out’ continues to remain applicable, especially within this
context.
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o With regard to speciﬁc questions/concems raised in this dissertation, applying the

precise and corresponding data was not a prime objective. It was accepted from

the beginning, that obtaining such data in the time required was almost an

impossibility - given the author's location in Malmo Sweden, plus, the extensive

range of ports involved and the lack of appropriate resources at the author's
disposal. Against this background, it was understood that a strategy had to be

devised in which countries/ports would not only be evaluated fairly and
objectively, but would be seen by all those involved to have been fairly and

objectively evaluated. Operating within such a context, it is difficult to eliminate

the element of subjectivity that will creep into the above process, based not only
on the above stated limitations, but on the fact that, the author, acting alone as

project manager/team,was

forced to assume the position of many others in

ascribing values, and stressing areas of importance. This is inevitable when one

person is the only source of input in such a piece of research.

To limit the extent of this creeping subjectivity, two (2) approaches were
employed: (1) where raw data was available, such was directly applied into the

matrix. (2) where such data was not available, methodologies were constructed
based on existing data. Such in turn allowed categories to be established, within

which groups of countries could be placed. Weighted values were then assigned to
each category and on this basis evaluations/comparisons were made. Though at

times the approach/methodologies may seem difficult to rationalise, this will

always seem to be the case when one is operating without the beneﬁt of specific
data or not in close proximity to the subject matter. What is important in this

context however, is the objectivity that the proposed approach brings with it in
differentiating among the ports in the DCWCR. One ﬁrrther point that needs to be

appreciated with regard to the assignment of values, is that it must be decided at

the beginning, or prior to the input of data into the matrix, what value would
represent a positive or negative description, e.g. in a range of 1 to 100, would the

higher number be considered a positive or negative value. Whatever the decision

made conceming this value such must be retained and reﬂected throughout the

matrix. With regard to this dissertation/matrix the higher number represented the
positive value.

It is important to appreciate that it is not the intention of the author to attempt in

this dissertation a precise determination of which ports ought to be selected as hub

port sites according to the aims and objectives of the WCISW project initiators,
but only to present an approach per se, that could be applied to achieve results that

are objective, justifiable and adaptable to a variety of scenarios. As a tool of
decision makers and planners alike, this approach brings with it the ability to

quantify a range of data based on the concerns and priorities of various groupings,
each with their own area of priority and concern, that evaluates the inputs and

produces an output that is objective, justiﬁable and precise.

Based on these considerations, the following section presents the approaches that

were devised and followed where necessary, the assumptions that were made and the

categories and bases on which values were assigned. In addition, questions that were

speciﬁc to each of the three annexes were also examined. Those questions that were
common to all three annexes were not repeated.

1. I-[owextensive would the need be in pursuing dredging activities?
The approach was to compare ports on the basis of their berth depth, with the greatest
depth indicating the least requirement for dredging. This data was supplied from the

WCISW Draﬁ Report No. 3 entitled Guides To Parts And Marinas Requiring Waste

Reception Facilities. For ease of reference, three categories of depth were devised.
The range within each of the categories was subjectively determined with the view of
having as much as possible, a proportional representation in each category.

0-6.00 meters -

Suriname, Nicaragua, Belize

6.00-11.00 meters -

St. Vincent, St. Kitts, Mexico, Jamaica, Guatemala, Grenada,

Antigua, Cuba, Dominican Republic

11.50-14.00 meters - Columbia, Costa Rica, Honduras, Dominica
14.00 meters -

Venezuela, Trinidad & Tobago, St. Lucia, Panama, Guyana

0 No data was recorded for Haiti, this country/port will therefore receive zero

weighted value.

0 In reality, the type of data needed to assess the impact of such an activity would

require a distinction to be made between construction dredging and maintenance

dredging. In addition, the length of dredged channel needed to accommodate the
largest vessel that would be calling at the hub port would also need to be

detennined,

along with any requirements for quayside construction and

maintenance dredging.

2. How proactive is the Environment Protection Unit (EPU) of the Port

Authority?
The indicator used to assign values and distinguish among ports was the extent to

which all these countries have ratiﬁed the MARPOL 73/78 Convention. The

assumption is that such ratiﬁcations indicate the degree of seriousness accorded by
the country/port to the environment. The highest value of ﬁve (5) points was awarded
to countries that have ratiﬁed all ﬁve Annexes. Lesser values were awarded

according to the number of annexes ratiﬁed. Data was supplied from the IMO
publication entitled [M0 NEWS No. 2 1996. For ease of reference, the following

categories provide an indication of a country's status with regard to ratiﬁcation.

Complete Ratiﬁcation - Venezuela, Suriname, Antigua & Barbuda, Belize, Panama,
Columbia, Jamaica, and St. Vincent and the Grenadines

Partial Ratiﬁcation -

Cuba and Mexico

No Ratiﬂcations - Trinidad & Tobago, Costa Rica, Dominica, Dominican Republic,
Grenada, Guatemala, Guyana, Haiti, Honduras, Nicaragua, St. Kitts
& Nevis, St. Lucia

0 In reality, the appropriate data for assessing this question should be detennined by
the responses to the following questions. These include:
a. are the staffing arrangements at the EPU, and the extent to which the Unit is

able to attract and retain competent personnel, adequate to the needs of the

organisation?
b. is the EPU engaged in monitoring safety standards for the port e.g. conducting

regular water quality testing within agreed timeframes?
c. to what extent is the EPU engaged in contingency planning and education and

training of port personnel?

3. To what extent has the port instituted ballast water management practices?
This was be considered to be a proactive environmental course of action that may

most likely be initiated at the request of government representatives responsible for
the ports and the implementation of conventions. Therefore, the same methodology
that was applied to the above question was repeated for this question, along with the

accompanying values.

0 In reality, it should be determined if this responsibility is addressed by the

Ministry of Enviromnent or the Ministry of Transport, and the extent to which the

port has complied. The application of biological testing of the water to determine
the health of marine species common to the area and the establishment of base line
data from which future comparisons can be made, is an indicator of the

proactiveness of the port.
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4. How compatible is the surrounding land with the terminaI’s activity?
The approach that was applied to this question entailed the use of a country's

coastline length as an indicator of a tenninal’s compatibility with the surrounding
activity. The rationale that is employed is based on the assumption that countries

with larger coastlines will possess more room than countries with less coastline

thereby increasing the likelihood that there will be less of a conﬂict with multiple
resource use. The following data was taken from the WCISW Draﬁ Report No. 3

entitled Guides T0 Parts And Marinas Requiring Waste Reception Facilities, and

provides a brief glimpse of those countries which share a particular range of
coastline.

0 - 500 km

Trinidad & Tobago, Guyana, Guatemala, Grenada, Dominica,

Belize, Antigua, Suriname
500 - 2000 km Nicaragua, Jamaica, Honduras, Costa Rica, Dominican Republic,

Haiti, Columbia
2000 km -

Venezuela, Panama, Mexico, Cuba

No Data Available - St. Vincent and the Grenadines, St. Lucia, St. Kitts

It was believed that to award these countries zero would be deliberately unfair, and as

such the writer substituted an average length of coastline for these countries based on

the combined average of the following countries to provide a means of assessment.
These countries were Antigua, Dominica and Grenada.

0 In reality, it should be determined if there is a Master Plan prepared by the
government that addresses the development plans for the country. Within such a

plan the past activities of the government are outlined. The plan should also
contain data regarding the current and future use of land adjacent to the port. In

the absence of documented data or an updated Master Plan, on the spot ﬁeld
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studies may have to be undertaken that would provide the speciﬁc information
required.

5. What is the level of risk posed by the reception terminal to the closest

population?
The same approach that was utilised for the above question was repeated here.

0 In reality, the same approach to data collection as recommended in the previous

question remains appropriate for this question as well.

6. What is the degree of risk associated with the approach to the port?
This question was be addressed on the basis of comparing countries according to per
capita income as stated in US dollars. The assumption being that the greater

availability of money will increase the likelihood that better services can be provided
to reduce the consequences of such risks. The following data was taken from the

WCISW Report No. 3, and provides an indication of what the range of per capita
income is for the countries of the DCWCR. However with regard to this particular
matrix the exact per capita income per country was entered into the matrix.

0 - 1500 US

- Guatemala, Cuba, Columbia, Jamaica, Haiti, Suriname,

Nicaragua, Guyana, Dominican Republic, Honduras
1500 - 2500 US - St. Vincent and the Grenadines, Belize, Grenada, Costa Rica

2500 - 3500 US - St. Lucia, Panama, Dominica, Venezuela

3500 -

- Trinidad & Tobago, St. Kitts and Nevis, Mexico, Antigua and

Barbuda

0 In reality, the data employed in assessing this concern should have been taken

from statistics, or studies that were based on the physical and geographical outline

of the approach to the port. In addition, the speciﬁc dangers relative to navigation,

such as narrow channels or strong currents that have resulted in groundings,

collisions and strandings need to be studied and analysed. The traffic density of
the port at peak times of the year need also to be studied and analysed. The more

data that can be brought to bear on such a process will enhance the possibility of

making the best choices possible.

7. How current is the national policy regarding resource priorities?
The same method that was applied to question 2 and 3 of this section was applied
here.

0 In reality, a determination should be made regarding the _country’s position

relative to international conventions e.g. UNCLOS, and UNCED which deal

speciﬁcally with the envirorunent. In addition, a determination should also be

made regarding the existence or not of a national development and environment

port policy that would have identiﬁed the existence and location of marine
reserves and other environmentally sensitive areas.

8. How integrated is the country's waste management system with that of the

port?
The approach to be employed here was based on the extent to which the level of

private sector involvement is brought to bear on the responsibility for waste
collection in a given countr'y. The highest value was given to countries whose waste

collection is solely in the hands of the private sector. A lower value was awarded to

countries that have a sharing of such responsibilities between the private sector and
the municipality. The lowest value was awarded where the responsibility falls solely

on the municipality. The assumption is that operations undertaken by private sector
enterprises are considered to be more efﬁcient. The following data was supplied by
the WCISW draft Report No. 5 entitled Report On The Adequacy Of Existing Waste
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Management Systems To Handle MARPOL 73/78. Given that there were three (3)

proposed categories, each representing a particular value level, it was decided to

accord a value that reﬂected the particular level.

Private Sector Controlled - Nil
Shared Responsibility - Antigua & Barbuda, Cuba, Guatemala, Guyana, Jamaica,
Mexico, Nicaragua, St. Kitts and Nevis, Suriname, Trinidad and

Tobago, Venezuela

Municipality -

Columbia, Costa Rica, Dominica, Dominican Republic,
Haiti, Honduras, Panama, St. Lucia, St. Vincent and the

Grenadines, Grenada

No data was available for:

Belize

0 In reality, the data that would need to be utilised here ought to be based on

whether the particular country has established for itself any rules and regulations
that address the disposal of oil, noxious liquid substances and garbage. Do these
rules apply in the first instance to the municipalities and then to what extent does

the municipality accept responsibility for the wastes generated at the ports. In

addition, data regarding the ﬁnal disposal of such wastes should also be
considered, e.g. when the waste that is taken from the port for ultimate disposal,

does it re-enter the marine enviromnent at any point?

3°

How prepared is the port for an emergency spill response considering:

- Coast Guard trained and equipped to respond to a maritime incident?
- what is the level of response given the worst probable incident?

- what is the level of Contingency Planning existing in the port or terminal?
- how equipped is the overall command centre?
The same approach that was applied to question 6 was repeated for this question.

o In reality, obtaining speciﬁc answers to the above questions will be the desired

approach.

10. How extensive would the impact be on wetland areas?
The same approach that was applied to question 4 was repeated for this question. The

rationale being that countries with smaller coastlines will be proportionately greater
affected by the need to impact on wetlands, than would countries with larger

coastlines. The possibility of such affecting countries with larger coastlines is

reduced since the likelihood of such conﬂicts occuning is also reduced. The same
categories are utilised and their accompanying values are repeated.

0 In reality, a determination would need to be made stating the precise location of

all wetland areas belonging to a country and the proximity of these areas to any of
the ports submitted for consideration as a hub waste site. In addition, data

requiring the extent of port modiﬁcation envisioned to enable it to serve as a hub

port waste site would need also to be considered, especially as such would relate
to the impact on such areas.

5.2.2 Present Suitability of Existing Port to Act as a Hub Port Reception
Facility

1. Based on 240 nautical miles give the volume of bilge water and sludge

entering this region?
The data regarding the vohune of sludge and bilge water received by each counuy in
tons per armum was supplied from the WCISW draft Report No. 3. The amounts for

each country were totalled and all countries whose total fell within a certain distance
(subjectively determined) and within the circumference stated, were added to the
total for each prospective hub port.

Following is a Listing of Each Country and the Countries that Fall within its 240

Nautical Mile Circumference

Trinidad & Tobago - St. Vincent and the Grenadines, Grenada, St. Lucia,
Venezuela, Guyana
St. Lucia - Dominica, St. Vincent and the Grenadines, Grenada, Trinidad & Tobago,

Antigua

St. Vincent and the Grenadines - Grenada, Trinidad & Tobago, St. Lucia,
Dominica

St. Kitts & Nevis - Dominica, Antigua
Guyana —Surinam, Venezuela, Trinidad & Tobago

Surinam - Guyana
Venezuela - St. Vincent and the Grenadines, Grenada, Trinidad & Tobago, Guyana

Dominican Republic - Haiti
Haiti - Dominican Republic

Jamaica - Cuba, Haiti

Columbia - Panama
Panama - Costa Rica, Columbia
Costa Rica - Panama, Nicaragua

Nicaragua - Costa Rica
Honduras - Nicaragua, Guatemala, Belize, Mexico

Guatemala - Honduras, Belize, Mexico
Mexico - Honduras, Belize, Guatemala

Belize - Mexico, Honduras, Guatemala

Cuba - Jamaica, Haiti, Dominican Republic
Antigua - Dominica, St. Kitts, St. Lucia
Dominica - St. Vincent and the Grenadines, Antigua, St. Lucia, Grenada, St. Kitts

Grenada - St. Vincent and the Grenadines, Trinidad & Tobago, St. Lucia, Dominica,

Venezuela

o Based on the above listing, hereunder provided is the total volume of sludge and

bilge waterper courmy
Trinidad & Tobago (14,526); St. Lucia (2,063); St. Vincent and the Grenadines
(1,713); St. Kitts & Nevis (1,030); Guyana (13,720); Suriname (1,464); Venezuela

(13,877); Dominican Republic (-); Haiti (1,807); Jamaica (2,190); Columbia

(15,614); Panama (18,421); Costa Rica (7,937); Nicaragua (3,458); Honduras
(13,251); Guatemala (12,603); Mexico (12,603); Belize (12,603); Cuba (3,467);

Antigua (1,679); Dominica (2,307); Grenada (13,969);

The categories are as follows:

0-6,000 (ton)/year - St. Lucia, St. Vincent, St. Kitts, Suriname, Jamaica, Nicaragua,

Haiti, Antigua, Cuba, Dominica

6,000-13,000 (ton)/year - Guatemala, Mexico, Belize, Costa Rica
13,000

-

Trinidad & Tobago, Guyana, Venezuela, Columbia, Panama,

Honduras, Grenada

No Speciﬁc Data was Available for the Countries of: Dominican Republic, Haiti,
Trinidad & Tobago

0 In reality, the use of this data may be appropriate to the requirements of this

survey, however care has to be taken in identifying the location of the speciﬁc
port(s) as the point from which the circumference is determined.

2. What is this port's reception facility capacity, if any, for oily wastes?
Based on data presented in the WCISW draﬁ Report No. 3, it was indicated that

reception facilities for oily wastes in the ports of the DCWCR fell into three (3)

categories depending on the type of service offered. For the purposes of this research,
values were assigned to each type to indicate the relative importance of the type of
service provided. As indicated by the values awarded, merely providing reception

facilities is considered to be inadequate to the aims and objectives of ensuring a

healthy marine environment. The procedures that must occur following reception are
equally important, if not more so. The strategy therefore is to award those countries

that have provided these facilities with a higher value weighting than those ports that

did not provide these facilities. It is however appreciated that the mere provision of
these facilities is not a complete condition in itself, since in the data provided there is

no indication as to the level of adequacy of these facilities to meet the demands of a
hub port. The following countries, as presented in the report under Map 1, are

understood to provide reception/treatrnent facilities, and the type of facilities
provided is indicated by the accompanying letter: and the subjective points awarded:

Type A (collection) 2 points

Type B (collection and pre-treatment) 4 points

Type C (total treatment) 6 points

Antigua & Nevis - B

Dominica- B

Belize - B

Dominican Republic- C Honduras - C

Colombia - C

Grenada - B

Haiti - zero

Jamaica - C

Panama - C
St. Lucia - B
St. Kitts - B

Costa Rica - C

Guatemala- C

Mexico - C

St. Vincent - B

Cuba - C

Guyana - B

Nicaragua - B

Suriname - B

Trinidad & Tobago - C

Venezuela - C

0 Counu'ies not providing such facilities were awarded a zero weighted value.

0 In reality, the data presented in the report can be considered appropriate to the

needs of this question. However, some more data on the age of the facilities, the
level of service/efﬁciency obtained, should also be included as a form of assessing
these facilities.

3. What is the port’s total treatment capacity for oily wastes?
The same approach that was taken with the above question was applied to this

question. The author is course aware that without more speciﬁc data, it will be

impossible to further quantify the level of adequacy of these ports in meeting the

demands of a hub port.

0 In reality, a determination would have to be made regarding the existing capacity

of these treatment facilities and a projection made regarding what further level of
investment would be needed, if at all necessary, to convert these services to the

requirements appropriate to the demands of a hub port.

4. What is the capability of the port to provide reception facilities and treatment
for Annex II and V wastes?
Since the WCISW draft Report No. 3, Annex 2, indicated that only a single country

(i.e. Cuba) provided Armex V capability, plus the fact that no mention was made of

the other ports capability regarding Annex H wastes, the same approach that was

employed in evaluating question 2 under Environmental Concerns was repeated here.

A greater weighted value was assigned to those countries/ports that had ratiﬁed
MARPOL 73/78, than those that had not. An additional point was awarded to Cuba

for providing Annex V wastes. Since it is difﬁcult to quantify the use of the word

“capability”, the approach was to give a greater weighted value to those

countries/ports that have taken that important ﬁrst step of ratifying the convention.
The convention assumes that implementation follows ratiﬁcation. It is against this

understanding that values have been awarded.

0 In reality, speciﬁc answers regarding the provisions made to receive and treat

these types of wastes, by each of the ports concerned need to be obtained.
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5. What is the average time for a vessel calling at the port to have its wastes
oflloaded?
In the absence of more speciﬁc data, this question was evaluated against the criterion

of per capita income for each country as was applied to question 9 under
Environmental Concerns. The very broad assumption being that the higher the per

capita income is, the greater the likelihood that more money could have been
invested into the system to improve its efficiency. Of course, other factors such as

cost of living in a country or the level of skilled/unskilled human resources available

impact on the per capita income of a country, but for purposes of this approach such
"considerations are for the moment, put aside.

0 In reality, the speciﬁc data obtained from port records based on the particular

Annex involved and the particular times of the year (if there are seasonal
differences to be noted) should also be examined.

6. How extensive is the Vessel Traffic Control system?
No data was available on this topic and it was felt that it would be impractical to try

and apply a form of rationalisation to an area that was, ‘either one had it, or one did
not’. However, it is not recommended that in such a situation all the ports involved

receive zero weighting, since to do so would compromise the ability of the matrix
which is dependent on the input values. The approach therefore was to award one
point to each port.

0 In reality, the existence of Vessel Trafﬁc Control systems should first be
determined, and then the degree to which the service meets stated expectations
assessed. Such an assessment could be achieved based on the following
descriptions: non-existent; rudimentary; adequate; extensive.
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7. How effective are the pilotage services of the port ?
The same approach that was applied to question 5 of this section was applied to this

question as well. The assumption being that the greater availability of money will
increase the likelihood that better services might be provided.

0 In reality, there needs to be a positive correlation between the number of pilots

versus the number of vessels calling at the port requiring pilotage services.
Consideration need also to be given to the years of experience of these pilots and

the creditability of their qualifications being tendered.

8. How adequate are the aids to navigation?
The same approach employed in the above question was applied to this question.

0 In reality, a detennination would have to be made based on the following areas of

consideration:
a. How long does it take to correct a defective aid?

b. What is the nature of the port approach?
c. What number of aids are employed and are these sufficient given ultimate

objectives?
d. What is the length and breadth of the restricted charmel?

9. To what degree can industrial monitoring be extended to the treatment
process?
The same method that was employed to evaluate question 8 under Environment
Concerns was applied here. The same categories were retained.

0 In reality, one needs to determine whether water quality and monitoring standards
exist and whether a permitting and enforcement system is in place. Plus, are there

standards that address industrial efﬂuents?
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10. How accessible is the surrounding land for future port expansion?
The approach that was adopted here was based on the formula of dividing the length

of coastline by the size of the population. The following data was taken from the
WCISW draft Report No. 3. As such, the following results were entered:

In Descending Order of Kilometre per person
Guatemala - .00004

Colombia - .0000676

Mexico - .000l03
Venezuela - .000133
Honduras - .0001S4
Dominican Republic - .000171
Haiti - .00O256

Trinidad & Tobago - .000278
St. Kitts & Nevis - .000333

Cuba - .000343

Costa Rica - . 000390

Jamaica - .000425

Guyana - 000507
Suriname - .000932
St. Lucia - .000985

Panama - .000996
St. Vincent and the Grenadines - .00127

Grenada - .0013]
Belize - .00189

Dominica - .00208

Antigua & Barbuda - .00235
Nicaragua - .007

0 In reality, each port will have to be evaluated to determine the amount of available

land that will be accessible for expansion purposes. The recommendation is that

total amount of development land within twenty kilometres of the port centre
should be determined

5.3

Questions Specific to Annex V wastes

5.3.] Environmental Concerns

5. To what extent does the country engage either privately or publicly, in the
recycling of wastes?
Based on the data presented in the WCISW draft Report No. 4 entitled Strategy And

Action Plan For Source Reduction, Recycling And Recovery Of Ship-Generated
Waste, the author devised three (3) categories of countries based on the extent to

which it was understood that some degree of recycling serviceswere undertaken.
Countries for which data was not available and countries where it was believed that
no form of recycling was undertaken, both received a zero rating. The rating system

suggested that the category which indicated that greater recycling efforts were
underway was worth twice the value of the category where very little recycling was
available. The proposed categories are:

No Recycling Available/No Data Available - Dominican Republic, Venezuela,
Honduras, Grenada, Mexico, St. Lucia,

Jamaica, Suriname, Haiti, Belize,

Nicaragua

Very Little Recycling Available - Dominica, Guyana, St. Kitts & Nevis, Cuba,
St. Vincent and the Grenadines, Panama,

Guatemala,

Greater Recycling Efforts Underway - Antigua & Barbuda, Costa Rica, Columbia,
Trinidad & Tobago

0 In reality, there would be a need to determine exactly what level of recycling

exists in a particular country and to quantify or rate that particular level. Since

recycling can be an activity encompassing many stages from returning empty

bottles to finished products, there needs to be some deﬁned standard with which

these different stages can be compared.

6. To what extent is the country/port prepared to receive all types of Annex V
wastes?
The same approach that is followed in the succeeding question was adopted for this
question.

0 In reality, a determination will have to be made to ascertain the capability of ports
to receive and treat separate types of garbage including inter alia., quarantine

wastes, food wastes, recyclable waste and dunnage. There would also be a need to

conﬁrm whether national legislation allows or prohibits such reception of wastes
from areas external to the country.

7. How effective is the current form of disposal employed by this country

regarding Annex V wastes?
Based on data supplied from the WCISW draﬁ Report No. 5 entitled Report On The
Adequacy Of Existing Waste Management Systems T0 Handle MARPOL 73/78 Waste

an evaluation of the solid waste management programme for each participating
country was provided. Many categories were outlined, but for the purposes of this
question, it was thought best to select one category that gave an evaluation of the
current system. Based on these categories identified in the reports a value was
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assigned to reflect the differences identiﬁed in the categories. The categories are as
follows:

Strong

- Nil

Adequate - Costa Rica, Cuba, Mexico, Panama
Weak

- Antigua & Barbuda, Belize, Columbia, Dominica, Grenada, Guatemala,
Guyana, Honduras, Jamaica, Nicaragua, St. Kitts & Nevis, St. Lucia, St.

Vincent and the Grenadines, Suriname, Trinidad & Tobago, Venezuela

Data Not Available - Haiti, Dominican Republic

0 In reality, investigations would have to be made to determine the form of disposal

most commonly resorted to in each country and how efficient that system is with

regard to environmental considerations.

5.3.2 Present Suitability of Existing Port to Act as a Hub Port Reception
Facility

1. Based on 240 nautical miles give the volume of Annex V wastes entering the

region?
The same approach that was applied to question 1 under Present Suitability of

Existing Port to Act as a Hub Port Reception Facility for Annex I, was also applied

to this question. The same groupings of countries based on the 240 nautical mile
circumference were retained. However, since the WCISW draft Report supplied data
for garbage, this data was utilised to formulate the appropriate categories.

The values for these categories are hereunder provided:

Trinidad & Tobago (11,421); St. Lucia (12,140); St. Vincent and the Grenadines
(7.332); St. Kitts (6,345); Guyana (8,104); Suriname (469); Venezuela (8,501);

Dominican Republic (1,423); Haiti (1,898); Jamaica (3,950); Columbia (24,231);

Panama (26,058); Costa Rica (8,036); Nicaragua (2,092); Honduras (33,526);
Guatemala (33,306); Mexico (33,306); Belize (33,306); Cuba (1,898); Antigua

(7,711); Dominica (9,804); Grenada (13,361);

The categories are as follows:

0-5,000 (tons)/per year - Suriname, Dominican Republic, Haiti, Nicaragua, Cuba
5,000-10,000

- St. Vincent, St. Kitts, Guyana, Venezuela, Costa Rica,

10,000-

- Trinidad & Tobago, St. Lucia, Columbia, Panama,

Antigua, Dominica

Honduras, Guatemala, Mexico, Belize, Grenada

No Speciﬁc Data was Available for the Following Country: - Haiti

0 In reality, the same considerations as mentioned before regarding bilge and sludge

remain relevant for this question as well.

3. What is the capability of the port to provide reception and treatment facilities
for Annex I and II wastes?
The approach to this question was based on data contained within the WCISW draft
Report No, 3, Annex 2, which indicated that only four (4) countries (i.e. Columbia,

Cuba, Panama, Venezuela) provided reception facilities for Annex I wastes. With

regard to Annex II wastes no mention was made of any of the ports making
provisions for such services. Hence, the same approach that was employed in

evaluating Question 4 under this section was repeated here. As such, an additional
point was awarded to those countries that had reception facilities for Annex I wastes.

In reality, speciﬁc answers regarding the provisions made to receive and treat these

types of wastes, by each of the ports concerned need to be obtained.

4. To what extent has a waste disposal plan been developed?
The same approach that was applied to question 2 under Environmental Concerns
Annex I wastes was be applied to this question.

0 In reality, the project team would need to determine the answers to the following

questions:

- Whether or not the country issued a waste disposal plan?

- Has the Port Authority implemented that plan?

- Does the plan address all types of wastes?

5. How effective is the Coast Guard in patrolling its coastal waters?
This question was addressed on the basis of data applied to question 6 under

Environmental Concems.

0 In reality, a complete assessment of this organization would have to be conducted.

In particular, determining the availability of resources, e.g. the munber of patrol
boats, and trained personnel available and the level of technology employed by

the organisation in servicing its needs. Of particular importance would be the

length of coastline requiring patrolling and the relationship of this factor to the

organization's available resources.

5.4

Questions Specific to Annex II wastes

5.4.1 Present Suitability of Existing Port to Act as a Hub Port Reception
Facility

1. Based on 240 nautical miles give the volume of Annex II wastes entering the

region?
Based on the lack of speciﬁc data that would indicate the volume of noxious liquid
substances handled by ports in the DCWCR, the approach adopted by the author in

assigning values to this question was based on the extent to which ports, (identiﬁed

in Annex 2 of the WCISW draft Report No. 3), were shown to handle noxious liquid
substances. A value of two (2) points was awarded to those ports-identiﬁed and zero

points to those ports that did not list such substances among those handled.

The following countries were identiﬁed as handling Annex II products:

Columbia

Trinidad & Tobago

Costa Rica Venezuela
Guyana

0 In reality, use of more reliable methods for detennining those ports that handle
Annex II wastes and the quantities handled need to be applied. Such can either be

obtained from the ports themselves or project members can be sent out into the
ﬁeld to identify those ports.

2. What is this port’s reception facility capacity for noxious liquid substances in
bulk?
Since data was not available to assess this question, the same approach that was
applied to the above question was repeated here. However, a value of one (1) point
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was assigned to those ports that did handle Annex II products and not two (2) points.

The rationale for this awarding of values was based on the fact that Annex 2 of the
WCISW draft Report No. 3, indicated that reception and treatment facilities were not

provided at any port.

0 In reality, either the ports supply the speciﬁc answers to this question or field
work is undertaken-.

3. What is this port’s total treatment capacity for noxious liquid substances in

bulk?
The above approach was repeated here with the assigned value of one point to the
port identiﬁed as handling the product.

0 In reality, the same course of action as recommended above, remains applicable to
this question.

The followingsection presents the three matrices and the accompanying results.
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CHAPTER VI

SUMMARY AND RECOMMENDATIONS

6.1 The Necessary Steps
Although the Excel spreadsheet programme was able to ' perfonn the ﬁnal

computations on the values provided, based on the corresponding fonnula, and select
those countries/ports best suited to serve as hub port waste sites, the purpose of this
chapter is to brieﬂy summarise the various steps that are involved in the development

of this process from the very beginning to the very end. It will be against this

background that a critical appraisal will be undertaken based on the limitations

within which the author worked.

The first step in this process was to determine what questions/concems would be

appropriate to the nature of the project currently undertaken. As stated previously,
the intention here was not to raise issues already addressed in MARPOL 73/78 or for

that matter to duplicate those issues with which the [MO project team would most
likely be concerned. The intention in fonnulating these questions was twofold:

a. to raise issues/concems which were intended to complement what was being done
by the current project team;

b. to apply knowledge regarding environmental sustainability that was imparted to

students of the GMA&EP programme over the course of the two academic years.
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Once these questions were formulated, they were placed into categories depending on

the general focus of the questions. After much thought and consideration, writing and

re-writing, it was decided that two categories would best serve the needs of this
research effort. The choice of two categories is not intended to suggest that this is the

best approach, or the most desirable number of categories with which one ought to
depend on. Many more categories can be formulated according to one’s interpretation

of the issues/concems, and provided that the question(s) retain their relevance within
the category. These categories were then justiﬁed (based on a subjective reasoning)

and priority accorded which was reﬂected by the assigning of percentage weighted
values. Within these categories the questions were also justified, prioritised and
values assigned based on the total value previously accorded to the particular
category. All values awarded were out of one hundred (100) percent. This process
was repeated for the issues/concems relevant to each annex.

The second stage saw the categories and their assigned values placed into the Excel

matrix spreadsheet. In order to demonstrate the versatility of the approach, and to
present as realistic a scenario as possible, it was decided that the simulated input
from various groupings. was both practical and desirable. To this end, the author was

required to assume the perspective of each interest group being represented and in
turn evaluate the questions and assign values based on the considerations and points

of view he believed that each group would reasonably share. Included in the matrix

was an Environmental Group, Representatives of Ship-Owners, Project Managers

and the Representatives of the Funding Agencies (the group to which the author
belonged) and representatives for the respective countries directly involved in the

WCISW project. With regard to the latter group, which consisted of twenty-two

countries and their respective ports, each with differing cultures and belief systems
and each possessing its own strengths and weaknesses, it was thought best to group

these countries on the basis of a particular criterion (e.g. country size in sq.
kilometres) - given the lack of data and its subsequent impact on this academic

'-)4

exercise. Though it would have been possible to have the countries represented as

one entity and speaking with one voice with regard to the values assigned to the

issues presented, such an approach is not recommended given the unrealistic

assumption that so many diverse countries would share the same opinions. With this

in mind, four groupings of countries were devised, giving a total number of seven
interest groups represented on the matrix. This breakdown of countries into smaller
groupings is not being suggested as the required approach, unless it is possible to

identify a similarity in responses among groups of countries. This aside, there is no

reason why the twenty-two countries could not have been included into the matrix

and each having weighted the issues/concems themselves. This would have been the

preferred approach, since each country would know best what its position was

regarding the issues/concems raised.

With regard to the third stage, once the above process was completed, each country

along with the particular port under consideration, was assigned a separate box!
location within the matrix. In this case there were twenty-two such locations.

Separating the seven interest groups from the twenty listed countries/ports was a

separate column labelled Consideration

Weight. Consideration weight is the

average of the weighted values that each interest group had assigned to the two

categories and to the questions contained within them. This is important because a

matrix decision method requires that a single weight be assigned to each

consideration, and using the average of the weights assigned by each interest group
allows one single figure to properly reﬂect the varying importance that each interest
group had assigned to each consideration.

Following this, raw data was entered for each of the options (country/port locations)
that represented a fair comparison of how one option compared against all other
options relative to a particular consideration. With regard to this aspect of the matrix,
the data that was applied was for the most part subjectively determined. It should be

noted that once entered, the raw data has to be convened to a percentage form in

order that each consideration could be equitably assessed, or put another way, the

need to convert the data according to a ﬁxed percentage would prevent any particular

value from distorting the integrity of the ﬁnal assessment.

6.2 Presentation of Results

With regard to Annex I wastes, the choice of country/port that would best serve as

the hub port waste site was Mexico (Port of Tampico), which received the highest
score of 10.6 points. The countries/ports that came in second and third respectively

were Antigua & Barbuda (Port of St. John's) with a score of 7.7 points, and
Venezuela (Port of La Cruz) with a score of 7.1 points.

With regard to Annex II wastes, the choice of country/port that would best serve as

the hub port waste site was Mexico (Port of Veracruz) which received the highest
score of 10.4 points. The countries/ports that came in second and third respectively

were Venezuela (Port of Jose) with a score of 8.6 points and Cuba (Port of
Habana) with a score of 7.15 points.

With regard to Annex V wastes, the choice of country/port that would best serve as

the hub port waste site was Mexico (Port of Tampico) which received the highest
score of 9.6 points. The countries/ports that came in second and third respectively

were Antigua and Barbuda (Port of St. John's) with a score of 8.2 and Panama
(Port of Cristobal) with a score of 6.9 points.

6.3 Recommendations

Once the top ports have been identiﬁed it may advisable to “run" the matrix once

more, omitting those countries whose ﬁnal values were too low and unworthy of
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further consideration e.g. those ports whose ﬁnal score was below ﬁve points. This is

important since it may have been possible that in developing the process, the now

disregarded ports may have scored higher in certain areas than some of the higher

scoring ports, thus weakening the overall value of those ports under consideration

and distorting the correct identiﬁcation of the countries/ports most suitable.

At this stage, when the selection process has been so narrowed down, the project

manager may discover that it is worthwhile to invest additional ﬁnancial resources in
ensuring that the data used at this stage is accurate and precise. This may mean

sending staff into the ﬁeld to acquire and verify old data, or obtain new data that

allows a better comparison “ﬁnalist" ports. Given the ﬁnancial investment involved
in a project of this magnitude, such an investment at this stage may prove to be

justiﬁable.

Once the project manager is satisﬁed with the ﬁnal results, it is advisable that the

results be distributed for public comment and speciﬁcally to the various interest
groups involved. The project manager/tearn should be prepared at this stage as well,

to consider the comments from all interested parties, evaluate those comments, and

for those found to be applicable - adjust the distribution of consideration points
among the port options, and then conduct another “run”. At this stage the project

manager must be prepared to defend the values applied and the positions taken.

However, he/she must at the same time be prepared to accommodate new and

differing points of view that are logical, justiﬁable and relevant. The aim of the
approach is not just to achieve a result by going through the process, but to achieve

the best result with the use of the best data available, with as much involvement of
the various interest groups as fairness and practicability allows.
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6.4

Critical Appraisal of the Results

It can be argued that these results, as determined by this decision analysis approach,

can be considered to be objective and free ﬁom external inﬂuences e.g. political

consideration. However, it must at the same time be appreciated that these results

should not be considered to be true detenninations of those ports that are best
positioned to serve as hub port waste sites. They represent the culmination of an
academic exercise that was designed to demonstrate an approach, not to determine

speciﬁc results.

1. The ﬁrst area of weakness upon which the results are based, has to do with the

absence of data applicable to the concerns posed. For example, there were questions
that required speciﬁc answers for which the data was not available. To overcome this

dilemma, strategies were devised whereby groups of countries emerged based on the

application of abstract criteria upon which the distribution of points were awarded

based on, e.g., a country's per capita income, its length of coastline or the number of
MARPOL 73/78 Annexes a country had ratified. Since accurate determinations

cannot be made with the use of such strategies, the points that were eventually
awarded should in no way be considered accurate.

2. It must also be appreciated that the WCISW reports were all in a preliminary stage

of development, i.e. they were all labelled “Draﬁ". One indication of this need for
greater reﬁnement had to do with the inconsistency with which data was documented

in one report in particular (given that the author's interpretation of the report's annex
was accurate). For example, Report No. 4, entitled Strategy And Action Plan For
Source Reduction, Recycling And Recovery Of Ship Generated Waste for the country

of Colombia, it was indicated that reception facilities for oily wastes can be found in
Caftagena. Barranquilla and Santa Marta. However, in Report No. 3, entitled Guides

To Parts And Marinas Requiring WasteReception Facilities only one port was listed
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as providing reception facilities, that of Barranquilla. It was based on this report’s
data that this port was chosen to represent the country in the matrix for Annex I
wastes and not Cartagena as was identiﬁed by the HMOconsultants in Annex 3 of the

same report.

In conclusion, this decision analysis process can be a powerful tool in the hands of

decision makers if properly applied given due consideration to the points mentioned
above. As a process dependent on a respect for details, this is a process that carmot be

hurried, nor for that matter prolonged indeﬁnitely. Practical timeframes need to be
established and kept, but this needs as well to be supported by a proactive response to

data collection that leaves as little room as possible for doubt and subjective
application. Once conﬁdence is attained in the data and method _usedto compare the

various ports relative to each consideration, then conﬁdence is also warranted in the

choice of ports that the method identiﬁes.

BIBLIOGRAPHY

Chiras, D (1994).Environmental Science Action for a Sustainable Future. Fourth
Edition. Califomia: The Benjamin/Cummimgs Publishing Company, Inc.
Davidson, L (1990). ‘Environmental Assessment of the Wider Caribbean Region‘
UNEP Regional Seas Reports and Studies, No. 121 page 1.

Environmental Resources Limited (1991). Port Reception and Disposal Facilities for
Garbage in the Wider Caribbean. London: Author.
Faris, J. & Hart, K. (1994). Seas Of Debris: A Summary of the Third International
Conference on Marine Debris. USA: Seattle.

Frankel, E (1987). Port Planning and Development. Canada: A Wiley-lnterscience
Publication.

Global Environmental Facility (1994). Developing Countries of the Wider Caribbean
Region. Wider Caribbean Initiative for Ship-Generated Waste. Project Document.
Washington D.C.: Author.
'

Herbich, J (1975). Coastal & Deep Ocean Dredging. Texas: Gulf
Company.

Publishing

Herbich, J. editor (1992). Handbook of Coastal Ocean Engineering Volume 3
Harbors Navigational Channels Estuaries Environmental Eﬂects. Texas: Gulf
Publishing Company.
Intemational Maritime Organization (1991). MARPOL 73/78 Consolidated Edition,
1991. London: Author.

International Maritime Organization (1995). Comprehensive Manual on Port
Reception Facilities. London: IMO.

International Maritime Organization (1996). Guides to Parts and Marinas Requiring
Waste Reception Facilities. (WCISW) Report No.3.
International Maritime Organization (1996). Rationale For A Legal Framework To
RattjﬁlAnd Implement MARPOL 73/78. (WCISW) Report No.1 2Author.

International Maritime Organization (1996). Report on Adequacy of Existing Waste
Management Systems to Handle MARPOL 73/78 Waste. (WCISW) Report No.5.

International Maritime Organization (1996). Strategy and Action Plan for Source
Reduction Recycling and Recovery of Ship-Generated Waste. (WCISW) Report No.4
Joyner & Frew, (1991). ‘Plastic Pollution in the Marine Environment’ Ocean
Development and International Law, Volume 22, pages 33
‘Our Ailing Oceans’, (1988). Newsweek, page 35.

Siung-Chang, A. (1994). ‘AReview of Marine Pollution Issues in the Caribbean '.
Caribbean Symposium GEOTROP '94. (September 1994: Kingston, Jamaica)
Trinidad and Tobago: Institute of Marine Affairs.

Sub-Committee on Port Safety and Environment COPSSEC. Practical guidelines for
Ports on Environmental for Ports on Environmental Issues Water Pollution A
Concern for Port Authority. The International Association of Ports and Harbors,
(1991).
United Nations Education Scientiﬁc and Cultural Organization (1994). International
Oceanographic Commission. Marine Debris: Solid Waste Management Action Plan
for the Wider Caribbean.

United Nations Enviromnent Programme (1994). Regional Overview of Land-Based
Sources of Pollution in the Wider Caribbean Region. San Juan, Puerto Rico: Author.

Wathem, P. editor (IP88). Environmental Impact Assessment Theory and Practice.
U.K.: Routledge.

